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PROCEEDI NGS
OPEN SESSI ON

M5. NASHVAN Good norni ng everybody. W are ready
to continue this neeting of the Othopaedics and Rehabili -
tation Devices Panel. As a quick remnder, | would just Iike
to remnd the nenbers of the Panel that what you heard
during the closed session is to renain there; it is not to
cone forth into the open session.

Again, ny nane is Jodi Nashman. | amthe Executive
Secretary for this Panel, a bionedical engineer and a
reviewer within the Othopaedi cs Branch.

| would like to remnd everybody that you are
requested to sign in on the attendance sheets which are
avail able on the tables by the doors. You nay al so pick up
an agenda and i nformati on about today's neeting, and al so
how to request transcripts, by the doors.

For the benefit of those who were not present at
yesterday's session, and | believe that will be the majority
of you, | amgoing to reread two statenents that are
required to be read into the record. That will be the
deputi zation of tenporary voters and also a conflict of
i nterest statenent.

Pursuant to the authority granted under the

authority granted under the Medical Devices Advisory
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Commttee Charter, dated Cctober 27, 1990, and as anended
April 20, 1995, | appoint the follow ng people as voting
menbers of the Orthopaedic and Rehabilitation Devices Panel
for the duration of the Panel neeting today, June 10: MNarcus
B. Besser, A Seth Geenwald, David L. Nel son, Roger M

Nel son, Sally A Rudicel and Harry B. Skinner.

For the record, these people are special
governnent enpl oyees and are either a consultant to this
Panel or a consultant or voting nenber of another panel
under the mnedi cal devices advisory coomttee. They have
undergone the custonmary conflict of interest review and they
have reviewed the material to be considered at this neeting.

Al so, because the position of panel chairperson
for the Othopaedi c and Rehabilitation Devices Panel is
currently vacant, | appoint Barbara D. Boyan to act as
tenporary chairman for the duration of the Othopaedi c and
Rehabi litation Devices Panel today. For the record. Dr.
Boyan is a special governnent enployee and is a voting
menber of the O thopaedic and Rehabilitation Devices Panel.
Dr. Boyan has undergone the custonmary conflict of interest
review and she has reviewed the material to be considered at
this meeting. This is signed D. Bruce Burlington, MD.,
Drector, Center for Devices and Radiological Health, and is

dat ed 5/ 28/ 97.
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| have the conflict of interest st atenent also to
be repeat ed because yesterday | accidentally omtted a page.
The fol |l owi ng announcenent addresses conflict of interest
i ssues associated with this neeting, and is nade a part of
the record to preclude even the appearance of an
inmpropriety. To determne if any conflict existed, the
Agency reviewed the submtted agenda and all financi al
interests reported by the coomttee participants. The
conflict of interest statute prohibits special government
enpl oyees fromparticipating in matters that coul d affect
their or their enployers' financial interests. However, the
Agency has determned that participation of certain nmenbers
and consul tants, the need for whose service outwei ghs the
potential conflict of interest involved, is in the best
interest of the governnent.

Wi vers have been granted for Dr. David Nel son and
Dr. Harry Skinner for their interest in firns which could
potentially be affected by the Panel's decisions. The
wai vers permt these individuals to participate in al
matters before the Panel. Copies of these waivers may be
obtai ned fromthe Agency's Freedomof Information Ofice,
Room 12A- 15 of the Parkl awn Bui | di ng.

VW would like to note for the record that the

Agency took into consideration other matters regardi ng Drs.
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Boyan and Seth G eenwald. Dr. Boyan and Dr. G eenwal d
reported interest in firnms in matters not related to the
agenda before the Panel. Since these matters aren't rel ated
to the specific issues of this neeting, the Agency has
determned that they may participate fully in today's

di scussi on.

In the event that the discussions involve any
ot her products or firns not already on the agenda for which
the FDA participant has a financial interest, the
partici pant shoul d excuse thensel ves from such invol verment
and their participation wll be noted for the record.

Wth respect to all other participants, we ask in
the interest of fairness that all persons naking statenents
or presentations disclose any current or previous financial
i nvol venent with any firmwhose products they may wish to
conment upon.

At this time, | would like to introduce our Panel
nmenbers before turning the neeting over to Dr. Boyan. For ny
own ease, | amjust going to read everybody who is
participating in al phabetical order: Dr. Boyan, who does
orthopaedi c research at the University of Texas Health
Center, will be serving as the chairperson for this neeting.
Dr. Marcus Besser, a biochem st at Thomas Jefferson

University, is a consultant deputized to vote at this
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neeting. Dr. Seth Greenwal d, an orthopaedi ¢ bi omechani cs
specialist at the Othopaedi c Research Laboratory at M.
Sinai Medical Center, is a consultant deputized to vote at
this neeting. Dr. Doris Holeman, at Al bany State College, is
t he consuner representative for this neeting. She is a non-
voting nmenber. Dr. Keith Markol f, a biomechani st at the

Bi omechani cs Research Center in the University of California
at Los angeles, is a voting nmenber of the Panel. Dr. David
Nel son is an orthopaedi c surgeon, a consultant deputized to
vote at this neeting, who also is not to be confused with
Dr. Roger Nelson, a physical therapist at Thonas Jefferson
Uni versity, who is a consultant deputized to vote at this
nmeeting. Dr. Leela Rangaswany, an orthopaedi ¢ surgeon and
deputy editor of the Journal of Bone and Joints Surgery, is
a voting nmenber of this Panel. Dr. Sally Rudicel, an

ort hopaedi ¢ surgeon at Tufts University, is a consultant
deputized to vote at this neeting. Dr. Raynond Silkaitis,
the VP of nedical and regulatory affairs at Aiatech, is the
industry representative to this meeting who i s non-voting
menber at this neeting. Lastly, Dr. Harry Skinner, an

ort hopaedi ¢ surgeon at the University of California, Irvine,
is a consultant deputized to vote at this neeting. Lastly, |

would like to introduce Dr. Celia Wtten, sitting at the far
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corner of the table, who is the Dvision Drector of the
D vision of General and Restorative Devices.

At this time, | would like to turn the meeting
over to Dr. Boyan.

DR BOYAN Thank you, Ms. Nashman. W& woul d now
like to continue the neeting with a discussion of the second
PMA bei ng presented before the Panel, J& Professional,

Inc., Poly-D al Constrained Liner.

| would like to remnd public observers at this
time that while this portion of the neeting is open to
public observation, public attendees nmay not participate,
except at the request of the Panel.

VW are now ready to begin with the sponsor's
presentation. | would like to ask that each speaker state
his or her nanme and affiliation to the firm before begi nni ng
their presentation. Just as a comment, during the
presentation | think we have one of the devices which will
be noving its way around the Panel for us to review and
here it is. So go ahead, and keep it and just pass it
around. Wl cone.

Presentation by Sally Maher, Esq.

M5. MAHER Thank you. My nane is Sally Maher, and

| amthe Drector of Regulatory Affairs for Johnson &

Johnson Prof essional, Inc.
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It is ny pleasure to be here this norning to
present the data denonstrating safety and efficacy of the &
ROM Constrai ned Liner, and supporting approval of this
prenar ket applicati on.

| would right now like to show you the agenda t hat
we intend to go through, and woul d ask that you hol d any
questions until our presentation is conpleted. Thank you
very nuch.

These are the indications for use that the FDA has
actual |l y suggested that we use for our device. It is
slightly different than the indications for use that have
been in our insert for the |last seven -- ten years, since
1987, but only slightly different, and we agree that this
woul d be a perfectly adequate indication for use for this
constrained liner, and is supported by the evidence that we
wi Il be presenting today.

| know that Dr. Boyan said that she was sendi ng
around a sanple of our product. | have a couple of other
toys to show around. | amdoing it in support or to show
what the definitions of constrained really nean.

This is a definition of constrained that is found
in the Federal Register, Code of Federal Regul ations at
888.6a, and this is a Sivash hip, and I will be passing it

around in a second. The Sivash here was | aunched in 1972,
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and it was put together at the factory and, as you can see,
it doesn't conme apart. W tried to get it apart.

The definition, if you look at it, states that
this device, constrained device, will prevent dislocation,
and this is one of the types of products that the Panel and
t he FDA was considering when they came up with this
definition.

This is a definition for the sem -constrai ned
device, and this is our S ROMsem -constrai ned device. As
you can see, it is totally nodular. It limts translation
but it clearly doesn't keep dislocation at all.

Now, this, what you have in front of you al so and
| will be passing around -- yours cones apart, ours is put
together the way it should be, and this is one of the
| ocking screws that we use, included for safety, as you can
see. It is the SROMconstrained liner, which is derived
fromthe S ROM sem -constrai ned. The najor difference
bet ween the two, and our engineering group wll go into this
inalittle nore detail than | can, is that the equator --
the liner goes past the equator of the hip head and has a
nmetal reinforcing ring tolimt the ability of it to
dislocate. So it won't cone apart as this one can.

This product clearly has a need. It has a niche

mar ket for the people who have chronic dislocations. It is
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used in special situations when this one clearly just won't
do. But it is also very different fromwhat was on the
market in '72 when those definitions of being constrained
(sic).

The constrained |liner, which you all have been
| ooking at, was put on the market in 1987 in the United
States. W launched it in 1995 in Europe and Japan, and
there were other countries it was sold in in between those
years but, in essence, over the last ten years we have sold
6000 units. The product is well established. It has been on
the market for a long tine. W have no evidence that there
have been any problens with this product, and the data that
we provided in our application clearly supports the safety
and efficacy of this device. It is for alimted patient
popul ation, as | said, and for those patients there
frequently will be no other alternative.

However, in addition to the indications for use
that the FDA has presented, we believe that this |abeling
information needs to go in the insert as well, and that is
because of the type of liner it is and the reinforcing ring,
and the fact that the liner goes past the equator of the
head, positioning and accurate aligning is even nore crucial

to prevent inpingenent and, therefore, dislocation.
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Now I would like to turn it over to John Ferros.
M. Ferros will be presenting the regulatory history of this
device, howit canme fromthe S vash, and the conplaints and

MDR history we have in our files. Thank you very nuch for

your tirme.
Presentation by M. John Ferros
MR FERRCS: (Good norning. As Ms. Maher stated, ny
nane is John Ferros. | amthe senior regulatory affairs
speci alist with Johnson & Johnson Professional, Inc.

As she also said, | amgoing to be tal ki ng today
about the regulatory history of the SROMPoly-Di al. Wat |
amgoing to do, | amgoing to go over a chronol ogi cal
overvi ew of where we have been in the past and where we are
today, and also | wll be tal ki ng somewhat about the
conplaints and the MDRs that we have seen with this product.

The reason | am goi ng t hrough a chronol ogi cal
overviewis just to give you a frane of reference of the
entire history of the device and its evolution. One thing |
wanted to stress, | know M. Dl lard spoke about this
yesterday briefly, but we want to stress that it is
inmportant to understand that this PVA that we are presenting
today is different fromnost PVAs that you have seen in the

past, and that is, we are not here to present a new devi ce
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with new technologies. This is really in response to a
regulatory requirenment, that is, FDA' s calling of PMAs.

Wth that in mnd, | want to go directly over here
to this overhead and tal k about the chronol ogi cal history of
the device. In 1972, the first Sivash hip was | aunched here
inthe United States. This is what Ms. Maher was tal king
about, the fully constrai ned device. 1976, the Mdica
Devi ce Anendnents, of course, as we all know 1982, the
O thopaedi cs A assification Panel proposes a classification
for a nunber of orthopaedi c devices, one of which is the
constrained hip and, at that tinme, the panel proposed that
the constrained hip to be in Aass Il1I.

Now, at this tinme, of course, the reconmrendati on
was to classify prostheses for hips, such as the Sivash,
whi ch was the known hip at that time and the state-of-the-
art.

Movi ng on to 1987, Joint Medical Products submts
a 510(k). Joint Medical Products is no |onger a corporation.
It was acquired whol ly by Johnson & Johnson Prof essional,
Inc. in 1995. So, therefore, this corporation no | onger
exi sts. However, the 510(k) was submtted in '87. At that
time, when the submssion was sent in for this device, Joint
Medi cal Products stated that they believed that this product

was a dass Il device. And the reason they stated that was
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because of the simlarity of the Poly-D al sem-constrained
devi ce which had al ready been on the market. Substantia
equi val ence was granted later on in that year

Moving on again to yet again in 1987, a final rule
of classification was brought forward. During that fina
rule -- included in a nunber of products was, of course,
again the constrained hip, and that was finalized as a d ass
1l device.

In 1995 FDA proposes calling for PMAs and finally
afinal rule for that calling of PVAs cane into effect in
1996.

When FDA published that final rule, the final rule
required a PMA to be filed on or before Decenber 26, which
Johnson & Johnson Professional did. W submtted on that
date and here we are brought to this point, right here, in
this Panel neeting.

So again, the reason that we are here i s because
this PMA was submtted not because of new technol ogy but,
rat her, because of a statutory requirenent.

| want to nove on to conplaints nowto give you an
overvi ew of what our conplaints and MORs are like. This is a
br eakout of the conplaints that we have seen -- the

conplaints that we have received and the MOR reports. As you
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can see, the first few are self-explanatory -- all eged
contamnation and so forth.

| would like to junp down to dislocation, which is
nunber five. As you can see, we have received 16 conplaints
for dislocation. O those 16 conplaints, those were al
reported as MORs. That 16 plus 4 needs a little explanation
right there. The 16 plus 4 -- the 16 underneath the MRS
goes along with the dislocations that we have had; the 4,
with the asterisk that you see below, goes with the 22
dislocations that were reported fromclinical literature.

Wen we were putting together this PVA we, of
course, | ooked through the clinical literature and in there
we di scovered that there were 22 dislocations. Those were
reported from4 distinct clinical papers and they were
reported as MDRs.

If you | ook down to the rate of conplaints and
MDRs, .68 percent is the conplaint rate that we have if you
take into consideration over 6000 sal es that we have had of
this product, which is actually a conservative figure which
woul d bring that nunber actually even | ower, and al so the
.72 percent MDRrate is also using 6000 sales, which is
again a conservative figure. That .72 percent, as you can

see, includes the 22 clinical literature.
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Lastly, as | conclude I want you all to take into
account that that is quite a low conplaint rate and MDR
rate, and we feel that with this lowrate, along with the
clinical history of this device, this is good evidence to
show and support the safety and efficacy of our device.

This concludes ny portion. | want to introduce now
M. Doug Noiles. M. Noiles is the engineer who is
responsi bl e for designing this product and its evol ution
fromthe 1972 Sivash hip. M. Noiles?

Presentation by M. Douglas Noil es

MR NALES. Thank you, John. Wll, | am Dougl as
Noi l es. | ama professional mechanical engineer. | aman
inventor; I ama consultant; and in the vernacul ar of the
younger generation, | am"history."

(Laught er)

Half -- nore than half of ny 50-year career has

been devoted to the nedical device industry. | was vice
president for engineering for United States Surgical

Cor poration through the whol e decade of the 1970s. | was
founder and vice president for engineering and product

devel oprment for Joint Medical Products Corporation fromits
inception, in 1982, until 1995 when the conpany was acquired

by Johnson & Johnson.

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



ssg

Slide please. Sinply, there are patients for whom
a constrained total hip replacenent is indicated. If one
takes a very conservative view and says we w || nake al
primary or first hip replacenents as sem -constrai ned, one
nmust al so expect that there will be chronic dislocators.

Now, wi thout a backup the prognosis for sone of
these patients is rather mserable. There are several
alternatives to a constrai ned socket -- alternatives. None
are really universally applicable. A bipolar hip has
probl ens. Link has devel oped a crutch type prosthesis that
runs directly on the pelvis wthout acetabulum Fusion is
not done nmuch any nore. Flail hip or a girdle stone is very
unsati sfactory.

So it is very inportant to the surgeon that he
have a backup; that it be interchangeabl e insitu, and this
neans that it is interchangeable w thout disruption into the
bone interface with the prosthesis.

Slide please. Now, we seek authorization to
continue selling a product with nore than a quarter century
hi story of devel opment, manufacture and use in the United
States. Wien the Sivash prosthesis was originally redesi gned
for sale inthe US tw versions were nade, a netal |iner
and a pol yethylene liner. They were dinensionally identical.

They were assenbled at the factory. They were sterilized as
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aunit and installed as a unit, renoved as a unit. They
didn't cone apart.

That is only partly true. The second entry, the
pol yet hyl ene did cone apart in patients. It did not
constrain well enough. So in 1974 there was a design
nodi fication to add a reinforcing ring to the pol yet hyl ene
insert.

In 1984 was the introduction of the S ROM nodul ar,
orientable, asymretric insert, which was a pioneer and
really a renarkabl e devel opnent -- very sinple but
remar kabl e devel oprent in hip prosthesis design.

The first four itens are four different |evels of
constraint. And | look at the first one, the netal liner, in
terns of Eskino nunbers. | understand or there is a story

that Eskinos count from1l to 20 and any |l arger nunber is "a
whole lot."

(Laught er)

That first liner, in terns of resistance to

dislocation, is "a whole lot." It was never tested until
recently but it exceeds a ton and a half and nobody really
knows what it fails at.

The second entry, the pol yethyl ene ori gi nal

version, would pull out at sonmewhere between 100 and 200

Ibs. It wasn't sufficient. The reinforcing ring, added in
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"74, increased the torque's direct pull-out strength to
somewher e between 250-300 | bs., and has proved to be
satisfactory.

So when Joint Medi cal was founded surgeons who had
used the Sivash prosthesis and saw sone advantages in it
conti nued to encourage Joint Medical and used its products,
and shortly after 1984 they were requesting that we add a
constrained prosthesis to the line. So we did this, and it
was i ntroduced in 1987.

Now, what we did was take the design of the ball -
to-insert interface from1974 and incorporate it into the
nodul ar construction w thout change -- mechanically no
change. This is an interface that is unchanged si nce 1974,
23 years. At the bearing or insert to the cup interface we
used the successful 1984 S ROM Poly-Di al nodul ar insert
design. So the outside of the bearing has a desi gn unchanged
since 1984, 13 years.

In addition, independent |ab tests have shown that
the S ROM desi gn provi des a good degree of security of the
bearing in the cup and a good anount of nechani cal support
for the pol yethyl ene.

Now, in the hip prosthesis the alignnment and range
of notion are related. And | think one can say that the

range of notion nmeasured in the |aboratory is not exactly
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the range of notion in the patient. In the |aboratory we
nmeasure direct excursion back and forth. The patient's
flexure includes rotation and there is evidence that the
constrai ned S-ROM prosthesis has range of notion which is
totally adequate for the patient where its use is indicated.

Now further, the 1983 Joint Medical Products’
introduction of the invention of the skewed orientable
[iner, and | say 1983 because we showed it at the cabi net
nmeeting that year when the application was filed. This is a
very inportant devel opnent, particularly with respect to
this constrained |iner, because alignnent is critical and
its marginal orientable construction permts the surgeon to
achi eve a higher degree of appropriateness in alignnent. The
patient requires a certain range of notion; the prosthesis
provides a certain range of notion. It is inportant that
these two be brought together, that the prosthesis allows
the patient to nove where he needs to nove.

Failure -- we see in retrieved speci nens j ust
about universally that dislocation is due to inpingenent.
The testing of direct pull-out -- we don't see the
prosthesis failing that way. You would have to get the
patient in a certain position and pull on it, and pull on it
and it just doesn't happen that you have abduction to 45

degrees, and anteversion when sonebody pulls and pulls on

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



ssg

the leg. But when there is inpingenent, there is a very
great nechani cal advantage by |everage, and it doesn't take
an awful lot -- the torque value for failure by inpingenent
and |l everage is, | believe, about 150 pound-inches. It is a
fairly big nunber but when one thinks of the force at the
knee on the hip, we are only tal king about 10 or 15 I bs. to
dislocate the prosthesis. So it is not constrained in the
sense of the original prosthesis.

| just thought this nmorning to describe this whole
design is something like a Mercedes with crunples onit, so
t hat when you have a crash and if it is alittle one you
bend the bunper and if it gets bigger you crunple up the
front of the hood, and so on, and it is designed to protect
t he passenger. So this device has a design sequence that if
there is a dislocation, the sequence is the ball cones out
of the socket. The next higher strength is the joining of
the socket to the cup, and the next higher strength is the
cup to the bone. W have not had a history of disruptions of
the prosthesis fromthe bone, which would be a catastrophe
fromthe surgical point of view

(ne published report of disruption of the cup from
the bone, and this was the result of trauma -- | don't know
of any other. So alignnment is critical to preventing

impi ngenent, and if there is a failure by inpingenent there
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is a high likelihood that you can't reduce this as a cl osed
reduction. It would be an open reduction to replace a
di sl ocat ed constrai ned socket. Now, that sounds nmajor but it
is not major to an orthopaedi c surgeon, and the damage is
only to the insert whether around the ball or in the cup,
and it is an easy nechanical matter to repl ace.

Now, patient instructions -- instructions to the
patient postoperatively are very inportant. This is not a
cure for msalignment and no one should interpret it so.

That is the end of ny talk and | would like to
i ntroduce Jorge Cchoa, the manager of hip, arm knee at
Johnson & Johnson Profession, Inc.

Presentati on by Jorge Qchoa

MR OCHOA: Thank you, M. Noiles. It is a
pl easure to be here, |adies and gentl enen, and the Panel,
and it is ny charge to present to you and sunmmari ze the
technical data that was al ready put together in the PVA
packet for you, and just go through some of the formalities
and sone of the technical details to backup sone of the
clinical data that we have.

So without further ado, the first thing | want to
do is, aside fromthe fact that sone of these sanpl es have
been goi ng around and they are | abel ed, and they are very

informative, and it is a very didactic way of starting the
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presentation, | want to give you sone descriptions of the
devi ce conponents, sone description of their function, their
materials, how we clean, sterilize, just to bring us up to
speed on the fact that these are state-of-the-art materials.

The subject device itself is an ultra-high
nol ecul ar wei ght polyethylene liner, with a titaniumall oy
reinforcing ring around the opening of the liner. And that
liner and ring do not stand alone. They are used with a
system a nodul ar system of conponents whi ch include an
acet abul ar shell or various types of acetabul ar shells. Then
there are peripheral donme screws which are used as adjunct
fixation for the cup in order to secure the cup to the bone
on the periphery of the cup and on the done and, of course
they need to be used with a fenoral head and fenoral
conponents already out there, in order to conplete the joint
connection across the hip joint.

| just briefly want to go through the indications
because this is sonmething that as nechani cal designers and
bi oengi neers we need to keep in the front of our mnd, not
in the back of our mnd, and when we design, test and
eval uate these types of devices we are always concerned with
the indications and, as the FDA has stated and as we have
currently put in our package insert, there is a need for the

prosthesis such as the constrained Poly-D al |iner,
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especially for patients that have a high risk of dislocation
either for primary or revision surgeries. These patients
that have a high risk for dislocation, there are nany
causative factors. They can be bi onechnical; they can be

pat hol ogi cal ; and sonetimes there is instability in the hip
that is not imredi ately evident but becones evident

i ntraoperatively.

So as M. Noiles said, it is inportant that we
have not only a gamut and a conti nuum of constraint
avai |l able, but the fact that this constraint can be
evi denced and i npl enented by the nodul arity of the device.

A very busy slide just to point out that the |iner
itself has many sizes avail able specifically to address what
M. Noiles said, the fact that we have a di al abl e nodul ar
insert that has neutral and augnented face angles that are
avail able to the surgeon in the operating theater, and al so
the fact that it can accommodate the different sizes of
fenoral heads that are standard out there, as well as sone
on a custom basi s.

What is inportant here is just to point out that
these liners are nodul ar. They can be used in various
shells. They do address the conti nuumof constraint and they
are used with cup systens that are already sold by Johnson &

Johnson Prof essi onal .
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Here are sone product inmages just to give an idea
of the different conponents. The bottomsquare is a sanple
of a couple of the cups with which the liners can be used.
The top right is an assenbl ed device with sonme of the
peri pheral screws that are used for fixation. In our package
insert there are sone notes that we nake regarding the
performance and use of this specific device which I will
addr ess.

There is also a schematic of the design itself
there with its representative dinensions, just to show that
the opening for the fenoral head does cone around. The
equat or does provide a snap fit, which is relieved by sone
slots, and then the reinforcing ring is put in
intraoperatively. On the left is just to showthat it is a
nodul ar devi ce and can be i nterchanged.

In the packet insert we do speak about sone of the
i ssues. For exanple, this device should not be used with
ceram ¢ heads. W ask the surgeon to put the cups when used
with the constrained |iner because of the slight difference
i n bi onechani cal |oading. Wien not using a constrained
l'iner, then possible inpingenent and different biomechanics,
to use the screws, to actually screw the cup and fix the cup
into the acetabul ar bone to gain that staircase sequence of

design as far as howthis would fail or dissociate.
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Al so we speak to the use of heads of different
di aneters. The snaller the diameter head, the | ess range of
nmotion, for obvious reasons because you have | ess of a
dianeter to work with. Also we address the fact that since
this is already a relatively snall notion conpared to ot her
sem -constrai ned hips, not unusually |Iow so as to prevent
normal function but heads with skirts, especially the
smal | er heads with skirts are not to be used or to be used
cautiously because it could reduce the range of notion bel ow
where an orthopaedi c surgeon would like to help the patient
out wth.

Sone very standard comments about the naterials.
The line itself is ultra-high nolecul ar wei ght polyethyl ene.
Conplying with ASTM standard F-648 and the titani um
conponents are either ASTMF-136, which is the titanium®6
alum num 4 grenadium B i alloy, which wuld be the substrate
of the cups and the reinforcing ring. In the case where the
cups have a porous coating, the powder is comercially pure
titaniumand it does, like | said, conply with ASTM F-67.

These materials are widely used in the industry.
They are used by us in all of our hip and knee devi ces at
one point or another. They have been used for a long tine.
Their bioconpatible use is denonstrated so it is nothing out

of the ordinary at all. The designis little out of the
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ordinary because it is the constrai ned versus sem -
constrained, and that is where the difference cones up, not
in the material s.

These devi ces are packaged, cl ean-packaged and
sterilized by standard nmethods as used with all of our other
orthopaedi c inplants, and these sterilization processes are
val i dat ed and docunented, and the package integrity for the
type of packagi ng we use has been validated to a m ni num of
five years and these tests are undergoi ng, so we keep
collecting these data. So here there is nothing out of the
ordinary; very standard nmaterials, packaging sterilization
that we use with all other orthopaedic inplants.

As M. Noiles said, there are a coupl e of
interfaces that we need to speak to, the first one being the
interface between the head or fenoral conponent and |iner;
and the next one, the liner to the shell itself and the
shell to the bone.

And sone very sinple but informative tests
regarding pull-out -- as M. Noiles said, pull-out is not
the basic way in which these fail but this is a relatively
sinple test that gives us at least a relative ranking of the
ability of such a design to actually capture the head, and

this gives us a very good idea. Because of the long clinical
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history, it allows us to at |east catal ogue and get a fee
for whether the design has been functioning well.

The testing that was done was a straight pull-out
test of the head fromthe constrained |iner and,
essentially, after doing a few of these tests it was
approxi matel y 1300 Newt on nean actual distraction | oad and,
as M. Noiles said, conpared to the Sivash, we pulled with a
couple of tons worth of load to try and get a Sivash netal
on netal pulled apart, and we brought the fixtures; we
couldn't break the prosthesis and at that point we said,
well, it is at least ten times stronger, and, you know, that
was good enough for us at that point. It is orders of
magni tude, |ike he said tal king about the Eski no nunbers.

An i ndependent | aboratory also did an eval uati on
on the other interface, which is the cup-liner interface.
And this is just a schenmatic. The results and reports are
provided to you in the PMA submssion. This is just to point

out that the design that has been used since 1984 in the S

ROM -- it has been around for a few years. The interface
between the liner and the shell is well proven. The way the
liner interacts with the shell is that there are six types

of polyethylene that mate with the shell and are rotated in
pl aces and give the liner itself its mechanical ability to

w t hstand any kind of distractive |oads.
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Al so, these devices are nachined to very high
precision and we do our very best, as denonstrated here
whet her there is only an apical donme hole or holes for
screws in the dome at periphery, to denonstrate and to
really provide as much conformty and support for the
pol yet hyl ene because of the bionechanics of the hip joint,
and as the independent |aboratory concl uded, the degree of
conformty and support that is achieved in the J& products
may possibly reduce the generation of stress associated with
wear debris because that liner is very well fixed within the
cup and is very conformng and would tend to reduce the
stresses, the contact stresses.

Now | amgoing to give a very light but,
hopeful |l y, conplete introduction to the clinical informnation
packet that we sent in. It is very inportant, as
bi omechani cal engi neers and clinicians, to keep track of
this information.

The first thing we did, we went out and | ooked to
what kind of patients, fromthe indications, would be using
this device and it is people at high risk of dislocation and
chronic dislocations. The literature gives us an average
between 1 and 8 percent of dislocations after total hip
arthroplasty and in sone papers it could be as high as 25

percent even in the prinmaries, not just revisions. And
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unstable joints can lead to nany detrinmental effects in the
gait and the joint wear and possibly ultinmately |osing the
prosthesis. So this is the framework under which we started
to | ook where would this be used and why would it be used.

A paper by Vaughn et al. tal ked very el oquently
about how to manage a chronically dislocated hip, not just
with devices that are internal and surgical but also with
external devices such as braces and ot her types of
treatnent, and they nmade sone very astute comrents here,
very generic comments, that all nethods of constraint have
[imtations, and we are aware of that, and there are
different types of constraint, |evels of constraint, but
they all have limtations, but also by having all these
nmet hods avail abl e, these nethods of constraint are
successful in reducing the incidence of dislocationin a
chroni c di sl ocat or.

Here is a sunmary of the patient series that we
brought in. Essentially, we were able to find five papers in
peer-refereed journals and conference proceedi ngs, and the
first author and the date is on the | eft-hand side; the
nunber of cases. The next colum is the follow up in nonths
where applicable. Sonetines there were case studies but

still you can learn fromthose. Then there was the nunber of
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cases without dislocation. The colum on the right gives us
an idea of the percent of cases w thout dislocation.

The reason that | need to bring this up is because
generically this device was used in these papers and was
brought forth as a treatnment for people that were at high
risk for dislocation or specifically chronic dislocators
already. So going into this paper, every single patient that
had this inplant put in themwas a dislocator. So, in other
words, the colum on the right is very inportant. It is
essentially 100 percent dislocators. And at worst case we
have about 29 percent after the surgery and at best case,
only 5 percent of dislocators. So dislocation rate went down
drastical ly using the device.

G the 194 cases reported, also after reading the
papers and |' m obvi ously speaking to you after having read
these and | amsure you would conme up with the sane conmon
thenes, the risk for dislocation of a chronic dislocator,
and the fact that it was instability intraoperatively as
wel | as preoperatively, surgeons |ooking for alternatives --
alternatives nmenti oned al so being fusions, braces and ot her
ki nds of issues that could be used, not just a surgical
devi ce, and finding adjunct conbinations that would give

better stability, and ultimately in al nost every paper
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reports of patient selection and surgical techni que was
evi dent .

And a coupl e of general conclusions, for exanple
from Canmeron and his paper is saying that the indications
for the device are limted, which I think the FDA and the
manuf acturers woul d agree with, but also that a device such
as this is needed and has shown rel atively good early
results in the two to three-year tine frame -- very generic
concl usi ons.

And | amgoing to steal alittle bit of the
thunder fromDr. WIlson, who is sitting next to me and I
will introduce himto you shortly, sone very general but
very astute observations that he deenmed this as a very
val uabl e tool for conplex primary and revision hip surgery
where there is a high risk for dislocation and, as you wll
see fromhis presentation, the potential benefits,
definitely bionmechanically and clinically, as he will point
out, outweigh the potential risks.

In general, inthe multiply operated patients and
in the absence of sonme of the soft tissue nechani sns or
patients that are at high risk for dislocation, sonetinmes a
devi ce such as this can be the only option to achi eve

initial stability and probably long-termstability.

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



ssg

Finally, the constrained liner offers the surgeon
and the patient a viable alternative for repeated
di sl ocation and instability and | oss of nobility. So it is
part of a continuumof constraint, nodular. There is good
clinical data out there showing its safety and effectiveness
and the long clinical history is part of the support that we
bring to you.

| would like to introduce now Dr. WIliamWI son,
who will share sone of his clinical experience with us today
using this liner.

DR BOYAN | just would like to remnd you, as
you shoul d begin Dr. WIlson, that we have 15 mnutes |eft
for the conpany's presentation.

Presentation by WlliamJ. WIlson, MD.

DR WLSON Well, good norning, |adies and
gentlenen. My nane is WlliamWIson, and | am an
orthopaedi ¢ surgeon in private practice at the Seattle
O thopaedic and Fracture Ainic, in Seattle, Washington. |
amin no way affiliated with Johnson & Johnson Prof essional ,
Inc. other than that they have paid ny expenses to cone
here, to Maryland to present this paper, which was initially
put together to present at the North Pacific Othopaedic
Society nmeeting in Portland | ast year, and which has been

submtted for publication.
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D slocation follow ng total hip replacenent can be
a very conplex and frustrating problemfor patients and hip
surgeons alike. This is especially true in cases involving
multiple prior hip surgeries, soft tissue inbalance or
nuscl e weakness, neuronuscul ar di sorders, denentia, or
revision surgery fro chronic instability. In situations such
as these, the instance of dislocations has been reported to
be as high as 27 percent.

In an attenpt to reduce the risk of postoperative
di sl ocation in conpl ex cases such as these, we began in md-
1990s to utilize the constrained acetabular liner in
pati ents who we thought were at excessive risk for this
conplication. This study then is a retrospective report of
our experience with the use of such a prosthesis.

Seventy-four patients, 45 wonen and 29 nen
underwent prinary or revision total hip replacenent between
Qct ober, 1990 and February, 1996 utilizing the S ROM
acet abul ar conponent with constrai ned pol yet hyl ene |iner.
This was a consecutive series of patients in which this
liner was utilized by three separate surgeons. The patients
ranged in age from38 to 94, with an average age of 71.2
years. During this tine 10 patients died and 3 others were
lost to follow up, leaving 61 patients as the basis for this

report. The average foll ow up period was 25.9 nonths.
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There were 4 primary total hip replacenments and 57
revisions. O the 4 patients undergoing primary hip
repl acenent, 3 had a diagnosis of osteoarthritis and a
concom tant neuronuscul ar disorder. One each was cerebra
pal sy, Parkinson's disease and Al zhei ner's di sease. The
fourth patient had severe rheumatoid arthritis, was a
mar gi nal community anbul ator and fell, sustaining a fenora
neck fracture.

The indications for revision were recurrent
di sl ocation or subluxation in 26; |oosening or osteolysis in
3; status post-resection arthroplasty for sepsis in 6 and
pai nful hemarthroplasty in 3. You will notice this adds to
nore than 57, and in sone cases there was nore than one
indication for the revision.

Wth regards to indications for use of the
constrained liner, we had instability, recurrent dislocation
or subluxation in 26; advanced Al DS 12; paral ysis/spasticity
3; denentia 1; and nuscul ar inbal ance or weakness in 19.
Wthin this last category there were 6 patients who were
status post-resection arthroplasty; 7 who had weak or non-
exi stent abductors to their multiple prior hip surgeries; 4
patients with | ong-standi ng trochanteric non-union could not
be repaired; and 2 with severe debilitative rheumatoid

arthritis.
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Forty-two patients were able to cone in for fina
foll owup exans, X-rays and conputation of Harris Hp
Scores. N neteen patients either lived out of state or were
too old or sick toreturn for follow up. These patients were
contacted tel ephonically and answered conpl ete
questionnaires, as well as having | ocal or home X-rays taken
and sent in for eval uation.

The prostheses used in these patients were the S
ROM Arthropor cup initially until it was replaced by the S
ROM ZTT cup in about 1994. The specifics regarding the cup
and the design have already been pretty well covered. So in
the interest of saving tine | will nove al ong.

O the 61 patients with a mni numof 6 nonths
foll ow up, we had 3 that sustained dislocations. The average
tinme fromsurgery to dislocation was 5 nonths, with a range
of 2 nonths to 7 nonths. In each case of dislocation the
acetabul ar insert renained seated in the shell while the
fenoral head dislocated. There were no instances of
di sengagenment of the liner fromthe shell. In one case the
netal | ocking ring had been be noted to have slipped off the
insert labrumprior to the dislocation. In the other two
cases the locking ring disengaged at the tine of dislocation
in one patient and renai ned seated despite dislocation in

the other. Al 3 of these patients underwent open reduction
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wi th exchange of the acetabular insert and were very
satisfied wth their hips at the tine of final follow up

There were no cases where there was any evi dence
of prosthetic mgration or |oosening on final followup X
rays. W had 12 patients that showed evi dence of non-
progressi ve radi ol ucencies at the bone-cup interface,
measuring no nore than 2 mm You can see the average cup
abduction and anteversion there, which are well w thin
recommrended ranges.

Fifty-nine of 61 patients were satisfied with the
results of their surgery at final follow up. One patient was
unsati sfied because he could not wal k. He had no pain and
had not dislocated but he was extrenely debilitated due to
mul tiple chronic nmedical problens. The other patient was a
chronic pain patient and X-rays on her reveal ed
di sengagenment of her |ocking ring. She had been advised to
have surgery to replace that |ocking ring but has refused
to have that done. Thus far, she has not dislocated however

Harris Hp Scores were calculated for 42 patients
who could cone in for final exam The average Harris Hp
Score was 82, with a range of 56-100. W had 26/ 42 patients
that scored between 80-100. Only 1 patient scored bel ow 60.
This is a Wrrker's Conpensation patient with chronic pain

who has been off work for several years period.
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Four patients scored between 60-69. One of these
patients has no pain in his study hip but he has a girdle
stone on the other side accounting for his low Harris Hp
Score. Another patient had severe debilitating rheunatoid
arthritis but no pain in her study hip. Athird patient has
chronic pain fromtrochanteric non-union, and the fourth is
the unsatisfied patient nentioned previously with the
di sengaged | ock ring.

There were no intraoperative conplications. Qe
patient grew coag. negative staph. on an intraoperative
culture. This patient was 91 years old. W nerely put himon
| ong-term doxycycline and he has had no evi dence of any
ongoi ng further infection. W had 2 patients that devel oped
deep i nfection postoperatively. One of these has since been
revised for resection arthroplasty. The other is 96. He is
on chronic suppression and he is infection free and pain
free. W have one patient that required evacuati on of a
hemat ona. W had two patients where a | ocking ring
di sengaged, one of which dislocated subsequently and we had
one mnor stitch abscess.

G the 10 patients who died, 6 were followed for
at | east 8 nonths postoperatively. None of these patients
di sl ocated and all were functioning satisfactorily at the

time of their death.
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| will show a couple of quick cases. This is the
first case that | used this prosthesis on. This is a 93-year
old resident of a nursing home, denented, who was a patient
of one of ny partners who went on vacation, and she cane
into the emergency roomw th a dislocated bipolar, as you
can see on the left. Getting the history, this was the
fourth dislocation in three nonths. Qearly, this was not
working for her. | said, what am| going to do about this?
And ny partner was out of town and | said, what the heck, |
amgoing to bite the bullet and try and fix this problem |
put a constrai ned acetabul ar conponent in her. She went back
into the nursing honme. She died six nonths |ater with no
further dislocations.

This is one of the patients that had noted on the
6- week postop check a di sengaged | ocking ring. This
acet abul um had been revised for recurrent dislocations. So
initially this was put in because of recurring dislocations.
Si x weeks postop we noted this. | said, that worries ne. W
had better fix it, and while he was waiting to have his
surgery done to put that ring back on, he dislocated, as you
can see there. W then did an open reduction and exchanged
the liner and he has done fine since then. Hs Harris Hp
Score at final followup, nowtw and a half years later, is

100. He has no pain.
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This is the other case of dislocation, a lady with
severe rheunatoid arthritis who had this constrained
acet abul ar conponent done because she was prinmarily a sitter
and a very narginal anbul ator, and she had her husband
checki ng her cubitus on her peritoneumone day, hyper-
fl exing her hip about 140 degrees and di sl ocated, and she
requi red open reduction and exchange of the l|iner.

D slocat ion rates as high as 27 percent have been
reported following revision total hip arthroplasty. Numerous
factors can increase the risk of dislocation, including both
pati ent and techni que-specific factors. Despite closed, such
as bracing or casting, or even open treatnent, such as
reposi tioni ng the conponents, |engthening the conponents,
renmovi ng i npinging structures, recurrent dislocation rates
after revision surgery for instability can be as high as 28
per cent .

VW have had simlar frustrations with this ¢  onpl ex
problem Patients also can becone extrenely frustrated, at
times becomng so frightened of another dislocation that
they are al nost paranoid and afraid to do nuch of anything.
| have one patient that wore his brace continuously for six
nmonths, only taking it off to bathe. He woul dn't even take
it off in bed because he was afraid he was going to

dislocate. W ultinmately revised himw th a constrai ned
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liner. He has had no further dislocations and he is very
happy.

So following the initial use of the S ROM
constrai ned acetabul ar conponent in the first patient that |
descri bed above, we began to use it in other patients with a
history of recurrent dislocations. After several cases and
no problens we began to use it alittle bit nore
indiscrimnately. Then we had three dislocations and we
decided that we needed to look at this a little bit nore
careful in terns of what the indications for use of this
l'iner are.

Ve have conme up with these indications: Recurrent
di sl ocati ons, neuronuscul ar disorders, denentia, nultiple
prior surgeries, trochanteric non-union and advanced age or
chronic illness. And it is in these last three categories
that we need to be a little bit nore careful in our
indications. I amstill -- we still are proponents of this
prosthesis, and | believe strongly that without it we woul d
have had many nore dislocations in this group of patients.
However, the need for open reduction follow ng dislocation
of this prosthesis is certainly a drawback and this shoul d
keep surgeons fromutilizing it indiscrimnately.

| now recommend that in those cases where there is

a serious concern regardi ng potential for dislocation, but
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no absolute indication for the use of the constrained I|iner,
that the revision of the acetabul ar conponent be done
utilizing the SROM ZTT shell and then a standard, sem -
constrained liner. That way, if problens with dislocation do
occur postoperatively it is a very sinple procedure to
exchange the standard liner for a constrained insert.

There is one other theoretical drawback t o the use
of the constrained acetabular liner, and that is the
potential for increased forces transmtted to the interfaces
between the liner and the shell, and also the interface
bet ween the shell and the bone. There have been a coupl e of
i solated reports of disengagenent of the liner fromthe
shell. The exact incidence of this conplication is not
known. W did not encounter any instances where the |iner
di sengaged fromthe shell

Whet her wear or fatigue nay lead to problens with
di sengagenent |ater on and further follow up remains to be
determ ned. Looseni ng at the prosthesis-bone interface was
not seen in our group of patients, nor has it been reported
el sewhere in the literature when the S ROM porous coated
acetabul ar shell is used. None of our patients showed any
evi dence of prosthetic magration or significant

radi ol ucenci es, or any significant osteolysis.
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| will just conclude by saying that after
experience with the S ROM constrai ned acetabul ar insert in
now over 80 patients over 7 years, and m ni num 6-nont h
follow up on 61 of these patients, we believe that this
prosthesis is a very valuable instrunent in the
armanent ari um of the surgeon performng conplex primary and
revi sion hip surgery.

VW al so believe that when proper indications for
the use of this prosthesis are followed as outlined above,
the potential benefits of this prosthesis far outweigh the
potential risks involved with its use. Indeed, use of a
constrai ned acetabul ar conponent provides the only really
viable alternative in many of these conpl ex cases.

Thank you. | will turn things back over to Sally
Maher .

Cl osing Cooments, Sally Mher, Esq.

M5. MAHER  Thank you very mnuch. The one thing
wanted to | eave you with, and we really appreciate your
patience in hearing us through and | know we were | onger
than normal, was that this is a well-established product
with a strong clinical history, and there is absolutely no
evidence that t here are any safety or efficacy issues or

concerns. V& think that the data we presented in the PVA
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strongly supports an approvabl e recomrendati on fromyou all,
and woul d just thank you all very nmuch for your attention.

DR BOYAN Thank you very much. There has been a
suggestion fromthe Panel that we have the FDA presentations
imedi ately follow ng you all and then have a general
di scussion after that. If that is acceptable, why don't we
nove over to the FDA presentation? The | ead reviewer is Hany
Dem an.

FDA Revi ew, Hany Dem an

MR DEM AN Good norning, |adies and gentl enen.
Madam Chai r, di stingui shed Panel, nenbers of the audience, |
am Hany Dem an, a reviewer in the Othopaedi c Devices
Br anch.

The PMA product under consideration is the Johnson
& Johnson Professional S ROM Poly-D al Constrained Liner. |
woul d i ke to thank Johnson & Johnson for their presentation
and tell Dr. Noiles, being fromthe younger generation, that
hi story does repeat itself. So we have a lot to learn from
hi m

The review teamfor this subm ssion consisted of
nyself as lead reviewer, Dr. Stephen N ghtingale, to the
right of me, as the clinician, and T.C. Lu as the

statistician.

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



ssg

Today our presentation will be brief. | wll
describe to you the proposed indication for use, the device
description, and the preclinical studies. Dr. N ghtingal e
wll present the clinical studies. Then | wll conme back and
present the Panel questions.

This is the same indication for use that Johnson &
Johnson has presented so | won't read this but just show it
to you

The devi ce consists of ultra-hi gh nol ecul ar wei ght
pol yet hyl ene constrained liner that fits into various netal
shel | s manuf actured by Johnson & Johnson. The constrai ned
liner is assenbled in surgery. The polyethylene liner is
held in the netal shell with bone screws. The liner has a
slight equatorial overlap which allows the fenoral head to
be snap-fit and mechanically captured. This pol yet hyl ene
liner overlap is reinforced with a titaniumalloy ring.

The S-ROM Poly-Dial Constrained Liner is avail able
in O and 10 degree offset designs. This liner is avail able
for use wth a standard Johnson & Johnson netal shell. Note
that the Arthopor series nust only be used w th bone cenent.

The constrained |liner has a mni mumthi ckness of
4.3 mm It has an outer dianmeter ranging from 36-57 mm and

a standard inner dianeter of 28 and 32 mm corresponding to
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netallic fenoral balls. Note that 26 and 29 inner dianeters
are avail abl e upon request.

The applicant provided the follow ng preclinica
studies. | will just give the highlights here. There was
i nformation about validated gamma radi ati on process that has
been used. For shelf life, Johnson & Johnson has provided
seal ed strength testing and dye penetration testing which
support a shelf life of five years. Both materials used in
this design, that is, ultra-high nolecul ar wei ght
pol yet hyl ene and titanium have a | ong successful use in
sem -contained total hip arthroplasties.

| will discuss nmechanical testing next. The
applicant determned the force necessary to distract the
fenoral ball fromthe pol yethyl ene Iiner. The average
distraction force was 274 | bs., or 1219 New ons.

In addition, the applicant supplied incongruity
anal ysis in which the amount of netal -supported pol yet hyl ene
was neasured in an unl oaded condition. The results showed
that the netal shells with nore hol es provi ded | ess support
to the pol yethyl ene Iiner.

| will nowturn this presentation over to Dr.
Stephen N ghtingale for the clinical studies.

FDA Review, Dr. Stephen N ghtingal e
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DR N GHTI NGALE:  Thank you very much. The
clinical data submtted by the applicant consisted of the
five publications that are on this slide. The first two
publ i cations were substantive. The third, you have al ready
heard a bit fromD. WIson. | would apol ogi ze here to Dr.
Wl son for reversing the order of his initials. But,
unfortunately, it was not | who did this. If you will |ook
at page 59 of the PVA submtted by the sponsor, reference 8
it was, in fact, the sponsor who reversed Dr. Wlson's
initials --

(Laughter)

-- so | do not take full blane for that. W both
apol ogi ze to you, Dr. Wlson. Dr. WIlson's presentation was
avail able to ne only in very brief detail at the tine |
prepared this review Dr. Fisher et al., and Caneron et al.
comrent on the use of the device but the major focus of ny
review was on the first two articles.

The patients in these two articles are summari zed
on this slide. You need to note that there are 57 procedures
in 55 patients in the Lonbardi et al., article, 21 for 21 in
the Anderson article. There was one case in Anderson et al.
that was anal yzed further because it was not a rel evant

patient, the patient died fromunrel ated reasons.
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But the reason for pointing out the distinction
bet ween procedures in patients is to extract the data from
this study. Sonetines the data is in terns of procedures and
sonetines in terns of patients. Wiat we do have in the
remaining rows of this slide is a conparison of the
patients. You can see that they are roughly conparable, wth
a nean age of 69 in the Lonbardi series, 66 in the Anderson
series. The sex ratio is identical. Alnost all of the
Lonbardi series had previous procedures and the majority in
t he Anderson series. And you can see for those who had a
previous procedure, there was an average of 2.3 procedures
for those patients, with a range of 1.6. In the Anderson
series there was an average of 2 procedures, with a range of
1-4. W consi der these patients roughly conparabl e.

The underlying diseases in the patients were not
identical but I think conparable. Gsteoarthritis in the
majority of the cases, not patients, in the Lonbardi series;
alnost a majority in the Anderson series. Onhe of the
patients, as you see in Anderson, was post-sepsis but,
again, | describe these for your interest. W found them
again, to be roughly conparable.

The indications for the constrai ned devi ce, again,
differed but differed in degree rather than qualitatively.

Prior dislocation was the indication in the najority of the
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patients in the Lonbardi series and in alnost all of the
patients in the Anderson series. Again, there were a snall
nunber, 6 in the conbined series of patients, who had
intraoperative instability as the indication for the device.
The other indications given are joint laxity, either

neurol ogi c or nuscul ar, fenoral fracture, aseptic necrosis
and conversion of arthrodesis were the indications for this
constrained |iner.

The neat of the analysis of these two studies is
on this slide, which describes the patient outcome. You can
see the mean follow up in nonths was conparable for the two
series, and subsequent dislocation -- | give the exact
nunbers there, and this is in terns of patients for the
Lonbardi series, 5/55, and for Anderson there were 6/21

You can see the final Harris Hp Scores are given
67 and 76 for the two series, with the ranges that you see
up there. And for patients in whomthere was radi ographic
evi dence avail abl e, which was alnost all of the patients,
48/ 50, had a stabl e acetabulumin the Lonbardi series and
all of the 21 patients in the Anderson series.

The details for the dislocations for the Anderson
series are given in the fine print down below Three of the
pati ents had two subsequent dislocations and two of the

pati ents had one subsequent dislocation. At the bottom of
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that bottomline is that four of the five patients who had
di sl ocations were anbulatory at their last follow up.

These are the studies in which | had limted
clinical information to work with. You have heard a nore
extensive descriptionin Dr. Wlson's series. The
information that | had to evaluate is on this slide, 61
cases, with a nean follow up of 26 nonths and 3
di sl ocati ons.

The remai ning two papers, Fisher and Kiley, and
t he Cameron paper, Fisher and Kiley described a dislocation
but stated in their experience they had only five
dislocations in 51 cases, and Dr. Cameron, again, did not
state his follow up but he stated that there were no
dislocations in his six patients. W don't have further
information fromDr. Cameron

Regar di ng adverse events, as the sponsor has
noted, this has substantial volune -- approxinmtely 1000
units were sold in 1996. Both the sponsor and we
collectively and i ndependently identified 25 Medi cal Device
Reports. As | said yesterday, identification of Mdical
Device Reports is not a sinple procedure. | can say that
what we did in this particular case was we searched our own
database in three different ways: W searched it by

manuf acturer; we searched it by a description of the device;
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and se searched it by a variety of product codes whi ch have
three-letter acronyns which are famliar to us but probably
not to the public at large, and | can describe that search
in nore detail, but the bottomline of it was that we came
up with the sane data that the sponsor came up with in. In
particul ar, other than dislocations, the only two
descriptions of clinical events that we identified in this
search were the two that are on the slide, which is that in
one patient the liner wore through and the Medical Device
Report states that the patient was very active, a
prof essional ballet dancer who al so hi kes and bi kes. Agai n,
according to the second description, |ock pins were all eged
to have rel eased al |l owi ng the ultra-hi gh nol ecul ar wei ght
pol yet hyl ene insert to rotate and di sl ocate. W have no
ot her infornation on adverse events.

MR DEM AN Thank you, Dr. N ghtingale. | wll
now present ni ne Panel questions which the Agency is seeking
recommendation for this PVA

I's the foll owi ng proposed indication for use
supported by the PVA information for the subject device?
Again, this is the sanme indication that we have shown
earlier.

If this indication statenent is not supported,

what woul d you recomend?
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What are the appropriate contraindications,
war ni ngs and precautions for this device?

Should the indications be limted in any way?

Should there be limtations on the usage of the
device for certain patient popul ati ons?

Based on the data derived fromthe clinica
studi es or other sources of adequate scientific evidence for
the S ROM Poly-D al Constrained Liner, are specific clinica
eval uations or tests needed for the selection of patients
for this device?

Because of the constrai ned design of this device,
shoul d there be any special instructions for the short- and
| ong-term pati ent nmanagenent, including activity
restrictions?

Shoul d any additional or special instructions be
added to the surgical technique for total hip arthroplasty
when using the SSROM Pol y-Di al Constrai ned Liner?

Lastly, is a separate patient information sheet
necessary for the SROM Poly-D al Constrained Liner? If so,
what types of information should be contained in a package
i nformation sheet?

Thank you. | will nowturn this back over to Mss

Bar bar a Boyan
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DR BOYAN Thank you very much. At this point |
would Iike to give everybody a chance to take a ten-mnute
break, and when we return we will have general discussion.
Thank you.

(Brief recess)

DR BOYAN The FDA have had a chance to ask what
it is that they would like to ask specifically. Some of
t hose questions may have generated sine nore di scussion and
we wll open it for general discussion, and after that
process, then we will go to see if the Panel is ready to
make a notion. So for the Panel discussion -- this is now
j ust asking questions, not the notion, | would like to start
with the lead reviewer, who is Dr. Geenwald -- nake your
revi ew. Pardon ne.

Panel Review, Dr. A Seth Geenwald

DR GREENVALD.  Thank you, Dr. Boyan. My nane is
Seth G eenwal d. | have been asked to be a bi onmechanical |ead
reviewer for the Panel, and ny clinical colleague, Dr.
Rudicel, will then followw th the clinical review

Much of what | will read to you has essentially
been said or alluded to but for the benefit of the Panel and
for the sense of conpleteness, | have witten out ny renarks

and | will enter these into the record.

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



ssg

Bi omechani cal Review, Poly-D al Constrained Liner
(SROV): Nunerous conditions affect the functional integrity
of the soft tissue envelope in conplex revision hip
arthroplasty that can predi spose the patient to inherent
di sl ocat i on.

Ainically the problemof recurrent dislocation
has been addressed by trochanteric advancenent, | arger
fenoral head size or bipolar insertion, elevated rimliners,
conponent repositioning, spica cast or orthotic bracing,
fusion and girdle, as well as the use of constrained |iners.

Particular to the latter, the SROM Pol y-D al
Constrai ned Liner consists of an ultra-hi gh nol ecul ar wei ght
pol yet hyl ene acetabul ar liner and a titaniumalloy | ocking
ring. During assenbly, the forner snaps into a netal shel
and is held in place by a circunferential bayonet | ocking
nmechani smwhi ch all ows conplete retention of the |iner
beyond its equatorial plane and extended pol yet hyl ene
| abrum Peripheral |ocking screws and/or pins secure the
liner in arequired position. The constrained liner is
supplied with 0 and 10 degree offsets and al so denonstrates
a peripheral chanfered |ip which serves to accommobdate the
| ocking ring during fenoral head assenbly. Prior to assenbly

the liners are stored in a freezer to allow a shrink fit.
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The resistance of the assenbly to dislocation was
measured by direct pull-out testing for various socket and
head tol erances, with the worst case separating at
approxi mately 270 | bs.

A further evaluation describes shell-Iliner
conformty for both the one- and four-hol e assenblies which
ranged between 66 to 68 percent and 55 to 58 percent,
respectively. This denonstrates a noderate degree of
conformty in relation to other contenporary nodul ar
acet abul ar conponents and shoul d assi st the reduction of
stress-associ ated wear debris over tine.

These tests are supportive o f the clinical
experience with the device, although by no neans replete,
and these questions | now address to the sponsors: Have the
sponsors carried out nore than three dislocation tests? Have
dynam c, but particularly inpingenent eval uations, as
inferred in the Canmeron article -- these val uative
deficiencies not wthstanding, these tests are supportive of
clinical experiences with the device.

dinical experience indicates that the majority
node of failure was fenoral head predomnantly or in a
coupl e of instances |iner separation, an occurrence which

predomnates in 17/25 filed MR reports.
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Aven the limted indication for the use of
constrai ned sockets, but significant need when indi cated,
t he nunber of conplaints recei ved between 1992 and 1995, 41
by count, inrelation to approximately 6747 units sol d,
appears mninmal. A though not an absolute -- that is, MR
bei ng not an absolute, it does suggest an acceptable risk
when this device is used.

Thank you.

DR BOYAN Thank you, Dr. Geenwald. Dr. Rudi cel,
woul d you like to give us your review?

Panel Review, Dr. Sally Rudicel

DR RUDICEL: | amSally Rudicel. | don't have a
lot to add to the clinical reviewthat was presented. W& are
dealing with a small nunber of patients here but this is a
smal | popul ation that has this problem The results in other
studi es on revisions have shown anywhere up to 19-20 percent
of dislocations, and in the studies that were presented here
we have a 4.9 and a 4.5 redislocation rate, and in one study
29 percent redislocation rate. But | think you have to
consi der the patient popul ation.

| think that the studies that are presented do
show that there is an indication for this procedure, and

that it is an effective procedure, and that the
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conplications are not beyond those that woul d be expected in
this patient popul ation.

There was also in the papers presented a trend of
increasing failure with the device in patients who had had
i ncreasi ng nunbers of operations, and so that also is as one
m ght expect in this difficult patient popul ation.

So | think that the articles do show us -- and
also the fact that this device has been in use for such a
nunber of years -- that there are clear-cut indications and
that the failure rate is within what mght be expected for
this particular popul ati on.

Al so of note, there have not been reported
i nstances of acetabul ar | ooseni ng, which one m ght expect
with this device. W clearly know that patients will |oose
range of nmotion but the Harris H p Scores have been
accept abl e.

| think the othe r inportant point to glean from
the literature is that this is a technically denmandi ng
situation, that the surgeon needs to be quite careful in the
patients that they select, and that surgical technique is
important, and the device |abeling has gone along with this
to indicate what surgeons need to do for this.

DR BOYAN Thank you. Now let's start back over

with Dr. Skinner and just go around the room and address
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questions. Questions may be addressed to the presenters from
Johnson & Johnson Professional, Inc., the FDA reviewers or
however you want to handle it.

DR SKINNER Harry Skinner. Dr. Boyan, can | ask
nore than one question?

DR BOYAN Yes, you can.

DR SKINNER  Thank you. Could | ask soneone from
J&J a couple of questions? First of all, the slide showed a
29 mmhead. | assune that is a typo.

DR BOYAN Before you speak, could you state your
nane and your affiliation?

MR OCHOA:X M nane is Jorge Cchoa, R&D nmanager
for hips at Johnson & Johnson Professional. That is not a
typo. Actually, one of those was produced on a special for
revision of a patient that was a candidate for this type of
procedure but presented a fenoral head on a stemthat was 29
mm di aneter. So actually it was special, that one case.

DR SKINNER Ckay. As long as you are there,
regardi ng head size, | didn't understand why ceram c heads
wer e contraindi cat ed.

MR OCHOA: At that tine they weren't in the
original 510(k) submssion so we couldn't pair them one
with the other, because ceramc heads cane later. So that

has not been upgraded yet so it is an issue of chronol ogy.
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DR SKINNER It is not an intrinsic factor of the
ceramc head then --

MR OCHOA: No, sir.

DR SKINNER -- it is aregulatory --

DR OCHOA: Exactly, timng; having one catch up
with the other

DR SKINNER You nentioned tol erances regarding
total hip heads fromother manufacturers as a relative
contraindication. Is that what you inplied? That the
tol erances for a fenoral head from anot her manufacturer
mght not be -- it, for instance, mght be snaller so the
pul | -out strength mght be less. | think that is what you
were i nplying.

MR QOCHOA: Well, actually, the contraindications
are that when necessary -- well, the specific
contraindications state that the devices shoul d be mat ched
by manuf acturer but there are multiple issues that could
transpire if they are not, and w thout having that data at
hand at every single point there could be sone
conpl i cati ons.

DR SKINNER Do you feel that this is something
that should be specified in the package insert for the

benefit of the orthopedi c surgeon?
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DR OCHOA: It is currently specified in the
package insert.

DR SKINNER It is inplied only for an S ROM
Joint Medi cal Product/J& head.

M5. MMHER | would like to answer that. M/ name
is Sally Maher. W believe, as a nmanufacturing conpany, that
our products are only -- they are contraindicated to be used
with other manufacturers' conponents because we have no
control over the tolerances or anything el se. W do specify
and provide the information as to the size of our products.
However, we do state in our |abeling very clearly that these
products are only to be used with other J& products.

DR SKINNER Despite the fact that it is
indicated for revision procedures where the fenoral head
m ght be from anot her nanuf acturer?

M5. MAHER That is correct.

DR SKINNER Regarding the locking ring on the
plastic insert, is it stated in the package insert that the
| ocking ring should be used only one tine, and does it inply
or state that you should replace the plastic if you take the
nmetal ring off and try to put it back on, or is that a
factor?

MR QOCHOQA: The package insert in general states

that the device, once used, should not be reused or
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resterilized. So generically it is there because we have
that position, and Sally can el aborate on that for all the
inmplants. It is not specifically stated, | believe, for the
specific ring on that specific device. So it is not specific
to that device but in general it is stated across the board
for all devices.

M5. MAHER That is correct. Qur insert
generically states that -- our package insert, excuse ne,
that once an inserted liner is put in and then taken out you
need to open a new one and put a new one in, and that goes
with all the other conponents of an inplantabl e device, and
that woul d include then the I ocking ring.

DR SKINNER So that if it was placed and the
pati ent was put through a range of notion and you deci ded
that it needed to be changed, you should take the plastic
out, put a new plastic in, and put a newretaining ring in.

MR QOCHOA: If it needs to be changed, yes, sir,
because that woul d be the reason. The new plastic woul d come
with a newring. They cone packaged together. So if the
surgeon determnes that they are going to change the |iner,
when they open a new liner a newring wll conme with it.

DR SKINNER It is, of course, very inportant to
make sure that the locking ring goes in the appropriate

direction. | notice the package insert specifies that.
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Perhaps a | abel, sonme sort of little paper ring around it
pointing in the direction of the patient, or sonething,
woul d be hel pful because that is a crucial point in the
pl acenent of the ring.

MR OCHOA: Yes, sir.

DR SKINNER Regardi ng range of notion, for
instance, with the 28 nmhead without a skirt, what woul d be
t he maxi numrange of notion that coul d be obtained? Arc of
nmotion is what | amtalking about.

MR OCHOQA: Yes, the arc of notion, about 100-

degr ees.

DR SKINNER A hundred degrees?

MR OCHOA: Wichis alittl e bit -- conparatively
speaking with a sem-constrained -- upwards of 115, 120
degr ees.

DR SKINNER | have a couple of other questions
but I know Dr. Markolf is going to ask themso | wll give
hi mthe chance and if he doesn't ask them| wll cone back.

DR BOYAN Ckay. Dr. Geenwal d?

DR GREENVALD: | would like to pick up on a
comrentary that Dr. Skinner nmade. | think the |abeling
per haps ought to be re-reviewed to nake absolutely certain
that if aliner is snapped into place, the fenoral head is

| ocked through the use of the retaining ring, taken through
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a range of notion and then, for whatever reason, the surgeon
decides to renove it, that it should be in plain and sinple
English that that Iiner and that ring should be repl aced
because once on, it is never the sane. The pol yet hyl ene has
been conpromsed. And | think there are a nunber of studies
inthe literature that support that contention. | think if
it is not clear in the labeling, as | think Dr. Skinner was
perhaps alluding to, clear to his mnd as a surgeon, it
certainly should be nmade cl ear because | think that is a
very inportant factor regarding |ongevity of the device.

Now, | wanted to pick up on a couple of other
questions that | brought out inny review | was a little
struck by the reporting of but three pull-out tests. Now,
certainly that is a pretty mni mumnunber. D fferent
tol erances were used between the liner and the head itself
to cone up with an optimal interference fit. And | just
wonder ed whet her or not further tests had been run. And I
recognize this is after the fact because who is going to
argue with alnost ten years of very satisfactory clinica
results but, nevertheless -- and maybe M. Noiles can answer
t hese questions because | realize it was back then -- nunber
one, was an inpingenent test run? They were alluded to by

Dr. Caneron in terns of inch-pounds or pound-inches. And |
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j ust wonder whether or not any other tests had been run to
establish i npi ngement resistance | evering out.

MR OCHOA: | can answer sone of the no re recent
history, and I think M. Noiles can answer sone of the prior
hi story before Johnson & Johnson acquired Joi nt Medi cal .

The first thing | want to clarify is that even
though three tests were done in that report that was
submtted, we didn't specifically pick different dinensions
on the dianeter on the actual dinmensions to prove anything.
VW took three off-the-shelf devices and tested those.

V& have done sone tests recently and we uncover ed
t hese because they were done for different reasons. VW& were
actually testing fenoral head conponents and ended up using
an acet abul ar conponent that happened to be the constrai ned
conponent. So in our first search when we were | ooking for
constrained liner we mssed it because it was fenoral head
testing.

But we did do testing. W did a few nore pul | -out
tests and the nunbers -- | don't have the details -- were
right around the same and the standard devi ati on was
approxi mately the same. And we did do sone i npi hgenent
testing and M. Noiles can address sone of the historica
nunbers. He quotes nunbers in the vicinity of 150 inch-

pounds and, wi thout having the exact conparison and exact
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| engths, we cane with nunbers that were closer to the 180

i nch-pound range -- simlar enough, in ny mnd, wthout
having the benefit of the historical details, to be not too
worrisome, and simlar enough that we were confortable with
that nunber, the issue here being, you know, how nuch is
enough? And to your point, Dr. Geenwald, the ten years that
we have up till nowtells us that nore or |ess 150-180 inch
pounds seens to be about enough.

DR GREENVWALD:  Ckay. Well, 1 think going right
along those lines, | want to suggest to you that you do not
want to becone the victins of your own success. And as tine
goes by with an increasingly successful patient popul ation
whose activity levels are going to vary from predom nantly
probably very, very seldomused or articulated to any great
degree to perhaps nore frequent articulation in a nore
active patient, and | just wonder whether or not there m ght
be -- in fact, | don't wonder, | think there probably woul d
be sone direct advantage to dynamcally, in a test rig,
cycling the device to a range of notion and then ultinmately
at amllion, two mllion, three mllion cycles perform
I npi ngenent experinments so you have sone threshol d of
anticipated failure because take the worst case situation
when you are dealing with an active patient, it would seem

not illogical totry to establish sone mninal threshold and
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a doctor, physician or surgeon nmay, in fact, in a routine
re-examof a patient be wondering just how active that
patient is, and are they approaching that potenti al
threshold of articulation. Just a comment. | wondered -- |
don't knowif Dr. Noiles is going to comrent on that but it
certainly struck me -- again, | amsaying these are after
the fact but, as | say, you don't want to becone a victim of
a successful device over a long period of tine.

| would like to get a little phil osophi cal
explanation fromM. Noiles, if we could. I was really
intrigued, and it is a |logical design evolution, that the
fail -saf e nechani smshoul d be dislocation of the head from
the liner; secondly, the liner fromthe cup; and lastly, the
shell fromthe bone. The latter -- I think I came across one
i nci dent of where that had happened in a cenented cup, and |
j ust wondered what your logic was. D d you do any
calculations, M. Noiles, on what it took to dislodge the
shell fromthe cup and the cup fromthe bone? How do you
arrive at that worst-case scenario for us?

MR. NOLES: There are two guiding principles.
(ne, the cup shouldn't conme out of the bone. That is the
starting point. Now, the value of that retention is an
unknown. Secondly, the ball shouldn't come out of the

insert. That is desirable but perhaps not attainable.
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Ve didn't design it specifically in a one, two,
three sequence. It cane out that way. It really doesn't
matter to the patient or the surgeon whether the ball comnes
out of the insert, or the insert cones out of the cup. You
have to replace it in either case. But it was fortuitous
that it cane out that way.

DR GREENVMALD:  Well, it mght nean sonething to
the patient if the cup cane | oose agai nst the bony bed and
it wasn't a frequently encountered situation until you
accel erated either a lytic situation or strain pain. It is
probably going to hurt in all instances but it just m ght
hurt nmore. It is likely it would be a worst case scenari o,
as you pointed out, if the cup is dislodged fromthe bone.

MR NALES. h, yes, yes. | guess what you are
leading up to is that | can say that we don't know how hi gh
we could go with the constraint of the ball within the
plastic. Could we increase that? Now, the first thing you do
is reduce the range of notion a little bit, and that is kind
of negative. The second thing is we want the surgeon to be
able to put it together in the operating room and as you
nmake nore constraint it becones nore difficult for the

surgeon. So it is just a balance of things there.
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DR GREENVALD: | guess | would have to call it
SWAG scientific wld anticipated guess. Neverthel ess, you
can't argue with success.

MR NALES: You know, if you are guessing at it
for 25 years you have a nunber of shots at this thing --

(Laught er)

Then part of your other question, you were talking
about tolerances. In the early history we tested a whol e
range of tolerances of the ball and the socket. As a natter
of fact, it happened to be a manufacturing engi neer who ran
the test and he cane back and said, gee, we can | oosen up
the tolerances a little bit because this thing | ooks
adequate and the change is not too nuch. But we didn't do
that. W elected to stay with the best we coul d nmake.

And | do want to commrent on ot her manufacturers'
heads. You saw a ball et dancer who wore through the plastic.
It was the head of another manufacturer. It was cast cobalt
chrone. W got the head back with the insert and there was
porosity in the head. So what the conpany says is we |ike
this thing to be used with our products; we know what they
are. Qur heads are good; our tol erances are good; our
finishes are good. But to use sonebody else's, that is your
responsibility. O course, they do get used that way.

DR GREENVALD. Thank you

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



ssg

BOYAN  Thank you. Dr. Rudicel ?

RUDI CEL: | don't have any further questions.

3 3 3

BOYAN Dr. Rangaswany?

DR RANGASWAMY: | just have a conmment, actually,
to coomend Dr. WIson, that when he gets his paper sonewhere
that it does put in the fact about the |earning curve, and
when he had those patients with a problemw th the
dislocation that occurred that you went back and deci ded
maybe you should | ook at the data, and naybe that is a word
of caution to advise others to | ook at because peopl e tend
not to do it.

DR BOYAN Dr. Besser?

DR BESSER | have no comments.

DR BOYAN And Dr. David Nel son?

DR DAVID NELSON:  Just one mnor series of
questions and possi bly Jorge (choa can answer ne. Wiy do you
think the ring dislocated in the one that you had? How did
you handl e that internally, and have you changed anythi ng?

MR QOCHOA: W haven't changed anything. And out
inthe field we are, obviously, |ooking at product
i nprovenents but that is all an internal thing. As Dr.

Ski nner pointed out, figuring out why this ring dislocated -
- it is only speculation. As he said, if you put it in

upside down it will have less strength than if you put it in
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right side up. And another thing is to obtain the bal ance
that M. Noiles was tal king about. Unless you have a fully
nmetallic joint, which is, you know, really constrained,

pol yet hyl ene has two inherent things init: It is much
softer than the netal, nunber one; and nunber two, the

di mensional stability, no nmatter how high a quality

pol yet hyl ene you have, the range is nuch different. So it is
very difficult -- you know, we can nmachine with very high
precision but the notion of polyethylene is inherent so it
could be sonething that is environnental, to something that
is technique related, to sonething that is just failing to
function. So it would be specul ation. And we are aware of

t hese i nstances.

The good thing, once again retrospectively to what
Dr. Geenwald said, these cases of the ring not functioning
are few and far between, but it is sonething that we are
| ooki ng at.

DR DAVID NELSON  Well, certainly failure
analysis is al nost always specul ation but that doesn't nean
that is bad. For instance, it is funny when surgeons use the
termsingle insertion only, it means you can't put it in one
patient and then decide it didn't work and then put it in
sonebody el se.

MR OCHOA: That is right.
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DR DAVID NELSON It doesn't mean put it in once,
pop it out and then not put it back in again. So the
phraseol ogy needs to be different than single-use only
because that is not what single-use only neans.

MR OCHOA: Yes, sir.

DR DAVI D NELSON Ckay, thank you.

DR BOYAN Dr. Markol f?

DR MARKCQLF. | would like to go back to the
phi | osophi cal issue here in your design goal. You said that
really the bend-out strength of a cenented acetabular cup is
unknown. | would submt that wouldn't be too tough to
neasure in a cadaver, twist it out to get an upper limt to
see because your device is really a safety fuse. You want to
protect that interface. So you want something to fail before
that one does, but you don't really know what that goal is,
and | just wondered had you consi dered, you know, doing any
cadaveric tests. Ganted, you know, it wouldn't give you an
absol ute nunber but it would put you in the ball park
because, right now, for your device | amnot sure what the
bend-out is. You nmentioned that would be the node of failure
and | think Caneron quoted sonething |ike 150 i nch-pounds.
Again, that data was not presented in the material provided
to us. So, again, what is your philosophy on that? And where

did those nunbers cone fron?
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MR NALES: Well, you are absolutely right that
you can establish upsetting torques in the cenented cup in
the acetabulum Now, is that applicable to a living person?
Vell, it is better than anything el se we have. | admt that.

The upsetting torque to cone out of the plastic,
150 i nch-pounds -- these are physical tests and they are
lost in antiquity.

DR MARKCLF: They are history?

MR NALES: They are history, yes. They were
tested in United States Surgical. They were tested in Joint
Medi cal Products which is now owned by Johnson & Johnson.
Sone of the papers went to a big warehouse in New Jersey,
called Iron Mountain or sonething. Renmenber, there was a
trenendous fire?

(Laught er)

Sonme of our records were |lost there. Yes, there
was a trenendous fire sonewhere in New Jersey within the
last two nonths | think, three nonths.

DR MARKCLF. But it mght be relatively sinple
to, you know, repeat that test --

MR NAOLES. Oh, sure, and it has been repeated --

DR MRKCOLF. Well, | haven't seen it presented.

MR NALES. Rght, you are right.

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



ssg

MR OCHQA: I n sone of the ongoing product
devel opnent projects we have and product inprovenents -- |
think all you | adies and gentl emen nust have been sneaki ng
into our product devel opnent project list, but that is
i nportant because one of the things that is stated with this
type of device is the use of the peripheral screws, and the
peri pheral screws woul d add, regardl ess of the site, whether
it is cenmented or not cenented, those peripheral screws
woul dn't interfere because they are outside; they are on the
very periphery. And that is one advantage and one necessity
for this constrained |iner because of the bionmechanics --
you are absolutely right -- to put those screws in there
because the screws are not hol ding the pol yethylene in
pl ace. What is hol ding the polyethylene in place is the
bayonet equatorial ring. The pol yethylene slips into a ring
inside the substrate cup. Those screws are | ocking tabs.
They just keep rotational stability. But by using screws
i nstead of peripheral |ocking tabs, you dig into the bone
and then, to your point, | think there is a test that they
were doing and recording in a sense to get a feel for how
strong is that interface. Going back to what Dr. Geenwal d
was saying, you know, let's push the limt; let's force rank

them and once they are force ranked let's see how high we
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can take that force ranking to increase mechanica
performance, and that is sonething that is in our m nds.

DR MARKCLF: Yes, | think it should be nore than
inyour mnds. | think it shoul d be executed.

MR OCHOQA:  Yes.

DR MRKCOLF. Wile we are tal king about the
insert of the plastic conponent into the shell, | noticed in
your product information here that it recomrends that you
can either use the screws or |ocking pins. Can you descri be
the situations in which you woul d use screws and | ocki ng
pins? It seens |ike the |ocking pins would conme out easier.
| am sure you can appreciate that, you know, what you can
put together the body can spit right out at you, and I am
just wondering what are the indications for the screw device
and the | ocking pins.

MR NALES: Well, | think the indications are
that some surgeons don't |ike screws.

DR MARKCLF: Do you think they have the sane
degree of nechanical retention?

MR NALES: Wll, Jorge said that the function of
the pin or the screwis sinply to keep the insert from
turning. The insert goes in; it is rotated a twelfth of a
turn. That is the nechanical strength. There is a little

nick in each of the lugs and we reconmmend at | east two
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screws or locking pins to prevent themfromrotating out
fromunder the retention.

DR MARKCLF: | understand that. Wat | am
concerned about is those becom ng di sl odged --

MB. MMHER  Excuse ne --

DR MARKCLF:  Yes.

M5. MMHER  Actual |y, our caution statenment in the
insert, and this is a generic insert that we use for
different pieces with different parts -- excuse ne, | am
Sally Maher; | forgot to introduce nyself. But we
specifically state as a caution use only S RCOM peri phera
screws to |l ock the position of the constrained |iner.

Locki ng pins shoul d not be used because they nay prevent
correct assenbly of the reinforcing ring. So we specifically
call out in our insert to use the screws, not the | ocking
pins. It isalittle confusing | think and we mght need to
clean it up sone because of the fact that this liner is used
with other cups, and everything el se, and the other cups
with the sem-constrai ned can use the | ocking pins.

DR MARKCLF: Well, why offer |ocking pins at all,
you know, if you are reconmendi ng screws?

M5. MAHER W offer the locking pins for use with

the sem -constrai ned |liner.
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DR MARKCLF: And right now they share the
docunent ati on

MR OCHOA: Absolutely.

DR MARKCLF: You just mght sinplify things
because there is a chance the surgeon is going to pick the
wong thing for the device and not read the instructions --

MR QOCHOA: To segregate themout.

DR MARKCOLF. Also that |ocking ring, when you
mechanically slip it onis there a snap fit on that? Wat
keeps that from di sl odgi ng? Because | notice clinically
t here have been a nunber of dissociations in the referenced
articles here. Wien you slide on that ring does it snap on?
Is there a little shoulder that holds it in place to keep it
fromcom ng back off agai n?

MR OCHOA: Yes, sir, and it is a slight press fit
to hold that in place. Because of sonme of these rings
falling out you may argue that there is not enough of a
shelf or enough of a press fit, but there is an actual
mechani cal interlock between the rings. It is not just
slipped on; there is a nechanical interlock.

DR MARKCLF. Have you gi ven sone thought to
| ooking at that in view of the ring dissociations that you
have seen?

MR OCHOA: Absolutely.
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MR NAOLES: My | add to that and comment on somne
of Dr. Skinner's question? The ring goes over essentially a
bar, and the ring is directional. It has an internal chanfer
to help it over. And it is ny own feeling that a surgeon
ought to sit at his desk and put one together before he goes
into surgery so he knows what the part |ooks |ike, and when
it slips onthere is a very tactile click so he knows it is
fully on. It is entirely possible that at |east one of those
rings that cane off was never fully on. Further, there nust
be no soft tissue under the ring. And trying to put it on
backwards will not help the situation.
DR MARKQOLF. |Is there sone way you coul d provide,
say, a sanple or sonething for the surgeon? Because right

now the only way he woul d have to practice would be on a

sterilized conponent -- and big dollars!
(Laught er)
MR NAOLES. | can't speak to the present practice

but that certainly has happened in the past, that we
provi ded denonstrati on nodels --

DR BOYAN Are you going to make a comrent
directly to this because maybe, Keith, we should go around
and then we can cone back to that.

DR MARKCLF:  Yes.

DR BOYAN Is that acceptabl e?
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DR MARKCOLF:  Sure.

DR BOYAN Ckay. Dr. Roger Nel son?

DR ROGER NELSON | know we are dealing with a
| ot of surgeons and once the surgery of a device is in we
assune that the patient can sonetines get up off the table
and nove around w thout any intervention by physical
t herapy, and such, and often we tend to forget the patient.
And what | would like to do is naybe bring a little
di scussion back to the patient.

Dr. WIlson, just a question, you said patients
were satisfied wth the device. I wonder how you obt ai ned
that information. Was it a question fromyou, or was there a
standar di zed questionnaire type of question?

DR WLSON There was a standardi zed
questionnaire that all 61 of the patients answered, and on
that questionnaire there was a question that said, "are you
satisfied wth the outcone, or are you dissatisfied with the
out cone?" And that is how the 59/ 61 came about .

DR ROGER NELSON kay. So in other words, you
didn't ask the person directly; it was asked on a
guestionnaire.

DR WLSON It was asked on a questionnaire.
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DR ROGER NELSON  The only other thing I woul d
ask is did you ook at any gait patterns and things |ike
t hat ?

DR WLSON | did not, no.

DR ROGER NELSON  Ckay. The only other thing |
woul d probably ask for is, again, this issue of |ooking at
the nore health-related quality of life kinds of issues that
are associated with the devices, and such, and inplore the
i ndi vidual s doing the research to | ook at the issues of
either gait patterns in a sinple kind of fashion and/or the
i ssue of standardized valid and reliable kinds of health-
related quality of life kinds of issues. But that is all |
have.

BOYAN Dr. Silkaitis?

SILKAITIS: | have no cooment at this tine.

3 3 3

BOYAN And Dr. Hol eman?

DR HOEMAN | think the only thing that I wanted
to ask about at this tinme has to do with the age of the
patient. | know that one of your patients was age 91, and to
what extent do you consider age to be a factor in the
indication for use. | notice that your |abeling speaks to
nmental , physical, psychol ogical condition of the patient but
it just seens to nme that with a patient being 91 or ol der

and with the possibility of repeated surgery or repeated
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i nvasi ve technique due to failure of the device that that
sonmehow affects the quality of life of the patient at that
age. Could you address that?

DR WLSON Well, | think that in terns of the
indications for use of this device one of the indications or
relative indications is advanced age, but that clearly needs
to be evaluated carefully by the surgeon, and I think this
falls into surgeon judgnment. There are sone patients that
were included in this study where this device was used where
the primary indication was advanced age.

Qur feeling in that regard is that nmany tines
patients who are ol der have nore difficulty understanding
and followi ng dislocation precautions. As Dr. Nelson w ||
attest, the conpliance of the patient is crucial in terns of
providing long-termstability for anyone with a total hip.

Al so, sonetines patients who are ol der may be
quite a bit less active. Sone of these patients are very
m ni mal anbul ators, spend rmuch of their tine sitting, even
much of their time in a wheelchair and, therefore, are at
increased risk for posterior dislocation.

The few patients in ny study, a group of 61 that
were ol der like that, were only undertaken really for unique
and extrene circunstances. The one patient who at follow up

was 96 actually had an ol d cenented all pol yethyl ene cup
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that was known to be | oose for many years but was mninally
synptomati c. Then she had a fall and she dislocated the cup
with the cenment attached to it from her acetabul um W had
no choice but to reoperate on her. And because she was
somewhat denented and quite elderly, and going to be
spendi ng nost of her tine sitting, we elected to use this
cup.

So certainly you have to | ook at the patient and
what their ability to understand posterior distal
di sl ocations precautions are, and |look at their life style.
Sone people who are 88 or 90 are still relatively active and
you can probably use just a standard cup on them But it is
the judgment of the surgeon, and | think that is where the
surgeon needs to be very careful in doing that because, you
are right, if they do dislocate one of these constrained
cups then they need another operation and, obviously, that
IS a serious drawback.

DR HOLEMAN  And the other thing | wanted to
comrent on, | think it was in your document somewhere that
you indicated that the chances for failure decreased with an
i ncrease in surgeon inplant, or the nunber of that -- maybe
| amgetting this wong. Based on the nunber of tinmes a
surgeon has had an opportunity to place one of these

devices, that the failure rate woul d decrease based on that.
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DR WLSON That was not in ny paper

DR BOYAN Dr. N ghtingal e?

DR N CGHTINGALE: That is actually a citation from

the literature, and that is in ny review packet that you
got .

DR HOLEMAN  Ckay.

DR N CGHTINGALE: That is not specific for this
device. That is sinply one of the things that is stated in
standard textbooks as a factor.

DR HOLEMAN  Ckay.

DR BOYAN | have one comrent that | would |ike
to make. In all of the indications for use you have focused
really on low nobility patients, relatively elderly peopl e,
peopl e that have deficiencies that woul d cause themto
becone relatively imobile, and there is a | arge anmount of
ul tra-hi gh nol ecul ar wei ght polyethylene in this particul ar
devi ce. As you start noving towards younger and younger
patients, which would be the case now as conpared to when
you initially put this device on the narket, there is going
to be greater chance for wear, and | just would like to
caution you to consider that in your future approach to the

desi gn probl em
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| want to give everybody a chance to get any nore
comrents in. Dr. Skinner and then Keith, naybe you want to
revisit something? Dr. Skinner?

DR SKINNER Yes, | wanted t o revisit two issues.
(ne was yesterday | pointed out that for all the total hips
| have done, | don't think I have ever seen a package
insert. | would |ike to suggest that a package insert be put
in a surgical technique nanual, where it could be seen by
t he surgeon before the procedure.

The second is this problemw th the cup fixation.
Acknowl edgi ng, as ny col | eagues here have al ready done, that
surgeons are technicians nore than cognitians --

(Laught er)

-- perhaps the average orthopedi c surgeon doesn't
understand this step increase in difficulty in renoving the
cup, and particularly in use of the Arthopor cup where it is
cenented in place. Howis this information transmtted to
the surgeon so that if an Arthopor cup is cenmented in place
it is going to provide the appropriate step increase in
difficulty inrenmoving it, since | doubt that the cenent
wll provide a whole lot of tensile capability?

MR OCHOA: There are two things that go to that.
The Arthopor originally was cleared for cenented use and

subsequently, | believe, got classified before the
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acquisition for cenentless use. But the key unit in all of
this is, regardl ess of whether it is cenented or cenentl ess,
the indication of using screws instead of the | ocking pins
to put the cup in there. So even if it was cenented, you
still have the very end of flange where you can put

peri pheral screws, and those screws are still indicated so
that resistance to tension would cone fromtwo, three or
four, however many screws you are going to be putting on the
cup.

And to your point, as we | ook at new generation
design of cups or even inprovenents, that is the kind of
bal ance that we need to stri ke regardl ess of the conpressive
resi stance. Those screws woul d give you tensile pull-out
strength, significant tensile pull-out strength dependi ng on
bone quality.

DR BOYAN Thank you. Dr. Markolf, is there
anything you want to revisit?

DR NMARKCLF:  No.

DR BOYAN (Ckay. Are there any other questions
that the Panel would like to raise with nenbers of the
conpany or the FDA?

Hearing no further discussion, | would like to
entertain a notion. | have to turn it back over to Jodi, who

IS going to give us instructions.
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M5. NASHVAN W have the FDA questions that we
woul d i ke you to have di scussion on.

DR BOYAN Ch, | amsorry, you are right. You are
absolutely right. W have the FDA questions. Ckay.

V¢ have had several questions that they would |ike
us to consider. | think we have overheads that we can have
up again. W will review these questions as we go through.
Each nenber of the Panel will have an opportunity to respond
to each questi on.

The first questionis, is the follow ng proposed
indication for use supported by the PVA information for the
subj ect device? The SSROM Poly-D al Constrained Liner is
indicated for use as a conponent of a total hip prosthesis
in primary or revision patients at high risk of hip
dislocation due to a history of prior dislocation, bone
loss, joint laxity or intraoperative instability.

Wiy don't we begin with Dr. Holenman an d have her
comment as she would like on this particul ar question?

DR HOLEMAN | think based on the indication as
you have just read, | would say that the data support that
i ndi cation. However, | did have a question prior to seeing
the indication that you just finished readi ng because the
indication that they initially supplied in their docunent

indicated that it was indicated for use in patients
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suffering wth severe pain. And | think based on the
literature that they supplied that it did not indicate --
the data did not indicate that it significantly relieved
pain. As a matter of fact, | think they show that there were
poor results based on the neasure they used.

DR BOYAN Dr. Silkaitis?

DR SILKAITIS: Based upon the information
provided and the limted use of the product, the indication
seens appropri ate.

DR BOYAN Dr. Nel son? Roger?

DR ROGER NELSON  Yes, no additional. It is based
on the information provided.

DR MARKCLF: | agree.

DR BOYAN Let the record reflect that Dr.

Mar kol f agrees. Dr. David Nel son?

=

DAVI D NELSON  Yes.

BOYAN He al so agrees. And now Dr. Besser?
BESSER | agree.

BOYAN Dr. Rangaswany?

RANGASVWAMWY: | agree.

BOYAN Dr. Rudicel?

RUDI CEL: | agree.

BOYAN D. @ eenwal d?

3 %3 3 3 3 3 33

GREENVALD: | agree.
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BOYAN Dr. Skinner?

SKINNER  Actually, | don't agree.

3 3 3

BOYAN Wul d you expand on that please?

DR SKINNER Well, since the wording is such that
it says, "in cases such as previous" etc., | think that it
i's acceptabl e wordi ng because it doesn't preclude other
things but | think it mght be nore accurate to include
neur onuscul ar di sorders and | think deficiency of
surroundi ng nmuscul ature woul d probably be a better way of
putting it because palsy indicates that it is a nerve
probl emnore than a nuscul ar problem and frequently it is a
muscul ar problemthat is the deficiency abductor nuscul ature
that keeps these fromstaying in. So | woul d suggest those
two changes.

| don't think that pain is necessarily an
indication for this operation. | think that patients have
significant anxiety that they are going to have a
di sl ocation and that, by itself, is an adequate indication.

DR BOYAN Thank you. Any other comrents? Let's
go to the next series of questions. Wiat are the appropriate
contraindi cations, warnings and precautions for the device?
And | amgoing to do these as a set. Should the indications

be limted in any way? Should there be imtations on the
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usage of the device for certain patient popul ations? Let's
begin with Dr. Markolf.

DR MARKCLF: | would probably let the clinicians
speak to that.

DR BOYAN Dr. David Nel son?

DR DAVID NELSON: | think that is fine. | would
just echo sonething that we did bring up yesterday and t hat
Dr. Skinner nentioned again, that the surgeons don't have
access to the product insert until it is too late. So if
that kind of information is in the surgical technique
manual , that is very helpful to us.

And we probably need to put sonme sort of red flag
on the single-use only because you are using a different
sense and possibly a different phraseol ogy shoul d be used.

G her than that, | have no objection.

DR BOYAN Dr. Besser?

DR BESSER | have no comments.

DR BOYAN Dr. Rangaswany?

DR RANGASWAWY: | think it has al ready been said
inthe first question, and Dr. Skinner added to it.

DR BOYAN Dr. Rudicel?

RUDI CEL: | have nothing further to add.

BOYAN D. @ eenwal d?

3 3 3

GREENVWALD:  Not hi ng further.
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DR BOYAN And Dr. Skinner?

DR SKINNER Nothing further to add.

DR BOYAN Dr. Hol eman?

DR HOLEMAN  Not hing further to add.

DR BOYAN Dr. Silkaitis?

DR SILKAITIS: Nothing further to add.

DR BOYAN And Dr. Roger Nel son?

DR ROGER NELSON  Nothing further to add.

DR BOYAN | mght like to have there be sone

statenent nmade about consideration of the activity of the
patient; that there not just be a positive statenent that
the indication be lownobility or low activity patients, but
there mght be a contraindication or at |east a concern that
a high activity patient mght not be the right patient for
this devi ce.

And | think we al so had in the discussion several
comrent s nmade about being clear to the surgeon that the ring
and the insert go together as a team

DR SKINNER Dr. Boyan, could | comment on that?

DR BOYAN  Yes.

DR SKINNER | don't understand the reason for

[imting it to low activity patients.
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DR BOYAN | don't want to limt it. | was trying
not to state that. I was just trying to bring to the
surgeon's attention that they consider that --

DR SKINNER Yes, it should not be a --

DR BOYAN Limtation.

DR SKINNER -- alimtation based on activity.

DR BOYAN Definitely not alimtation. | didn't
nmean to inply that it was a limtation. Ckay, any other
comrents on this?

Ckay, question three, based on the data derived
fromthe clinical studies or other sources of adequate
scientific evidence for the S ROM Poly-Di al Constrai ned
Liner, are specific clinical evaluations or tests needed for
the selection of patients for the device?

Ve will begin this time with Dr. Rudicel.

DR RUDICEL: | don't think any further
eval uations than have been done.

DR BOYAN Ckay, we can quickly around. Dr.

QG eenwal d?

DR GREENWALD: | think the ordinary clinical
indications or a dislocated hip are probably nore than
sufficient.

(Laught er)

DR BOYAN Dr. Skinner, anything to add?
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DR SKINNER Not hing to add.

DR BOYAN Ckay, comng around, Dr. Hol enan?
DR HOLEMAN  Not hing to add.

DR BOYAN Dr. Silkaitis?

DR SI LKAITIS: Nothing to add.

DR BOYAN Dr. Roger Nel son?

DR ROGER NELSON  Not hing to add.

DR BOYAN Dr. Markol f?

DR MARKCLF. Nothing to add.

DR BOYAN And Dr. David Nel son?

DR DAVID NELSON  Not hing to add.

DR BOYAN Dr. Besser?

DR BESSER Nothing to add.

DR BOYAN And Dr. Rangaswany?

DR RANGASWAMY:  Not hing to add.

DR BOYAN Al right. The next set of questions,

because of the constrai ned design of this device, should
there be any special instructions for the short- and | ong-
termpati ent nmanagenent, including activity restrictions?
Shoul d any additional or special instructions be added to
the surgical technique for total hip arthroplasty when using
the S ROM Poly-D al Constrained Liner? And why don't we

start with you, Dr. Skinner?
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DR SKINNER | think that | have al ready
addressed several of the issues | think that are inportant
to go into the surgical technique. | think that the
orientation of the netal ring is extrenely inportant here. |
don't think that many surgeons understand that it has two
directions because they don't read the insert. The
representative fromthe conpany present at the tinme of
surgery may not nmake that totally clear, and the surgeon may
not even listen.

(Laught er)

But I think that -- well, I wll just say that the
other things | have said shoul d be nentioned regarding
fixation of the cup, and so forth, second use and so forth.

DR BOYAN Ckay, | don't want you to think that I
amgoing to always go in the sane direction. You are next,
Dr. G eenwal d.

DR GREENVALD.  Thank you. | just want to pick up
on Dr. Skinner's point. You know, naybe there is sone
reality to an arrow that says "this end up" because | wl |
bet you dollars to doughnuts that sone of the ring
di sl ocati ons have occurred probably because they were put in
backwards. It is probably a very easy m stake to make.

The second point, and | think this is really

important and Dr. Markol f brought this out, you know, this

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



ssg

constrained poly-dial cup should be used in conjunction with
screws and not the lugs or pegs they tal ked about, which is
a multi-factor in the non-constrained SSROM designs. | think
that is really inportant for clarity and that should be part

and parcel of the surgical technique.

DR BOYAN Dr. Rudicel?

DR RUD CEL: | have nothing nore to add.

DR BOYAN Dr. Rangaswany?

DR RANGASWAMY: | have nothing to add.

DR BOYAN Dr. Besser?

DR BESSER | have one comrent on the surgica

procedure manual . Page 11 of the manual tal ks about assenbly
of the constrai ned socket in situ, and tal ks about
practicing, but on item?7 there it does state, "ensure that
the inside of the reinforcing ring and the mati ng shoul der
of the socket are clean"” etc., etc., and it does nention the
orientation of the ring, but then tal ks about practices
heavily wi th deno socket; use edge of knife blade to renove
reinforcing ring fromthe shoul der, which | amassumng here
is instructions for practicing with the deno socket, but
because it is in this nmanual surgeons mght believe that if
they put it on backwards using an edge of a knife they can
take it off, turnit around and put it on frontwards. And

nowhere in here does it boldly say don't do this in real
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surgery; only do this in practice. Rewording of this
instruction is recomrended.

DR BOYAN Thank you, Dr. Besser. Dr. David
Nel son?

DR DAVID NELSON  Nothing to add, other than I
know that the FDA teamw || be dealing with these issues as
they conme to their final conclusions on that, and it is
interesting, M. Noiles was thinking sone of that was funny.
As a surgeon, | think these things happen all the tine and
we need to make it very sinple. | amalso an engineer. As an
engineer, we try to design things so you can't do it wong.
| have nothing nore to add.

DR BOYAN Thank you. Dr. Roger Nel son?

DR ROGER NELSON | would just add that | woul d
assume that the physician or the surgeon woul d adequatel y
communi cate the type of prosthesis to the referring physical
t herapi st or other care-giver so that they woul d know t he
limtations of notion etc. So that woul d be ny only concern,
that the type of prosthesis would be so noted.

DR BOYAN Thank you. Dr. Silkaitis?

DR SILKAITIS: Nothing further to add.

DR BOYAN And Dr. Hol eman?

DR HOLEVMAN | do feel that sone information

shoul d be provided, sonme instruction on the patient
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managenent, including activity and restriction, but | think
that can best be addressed under question nunber four.

DR BOYAN Thank you. Now, the final question
that is being asked of us is, is a separate patient
i nformation sheet necessary for the S ROM Pol y-D al
Constrained Liner? If so, what types of information should
be contained in a patient infornati on sheet? And, Dr.

Hol eman, why don't you begin this one?

DR HOLEMAN Ckay, | do feel that for the benefit
of the patient that a separate patient infornmation sheet
shoul d be provided, and I amnot sure whether that shoul d be
in the package or should that information just be nade
avail able to the patient. A patient has a right to know
about the device, the use of the device; what kinds of
probl ens can be encountered in the use of the device; what
| ong-termconplications may develop. And | think this shoul d
be witten in terns that a patient can understand, in |ay
terns and not necessarily nedical terns that would often be
communi cated to the patient by physicians.

DR BOYAN Thank you. Dr. Silkaitis?

DR SILKAITIS: In terns of a patient information
sheet, sonetines that is very difficult to come up with
because there is the doctor-patient relationship. | do agree

that patients need to know about the treatnent that they are

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



ssg

getting and probably that is soneti nes best served by that
patient-doctor relationship. Probably if the conponent or
the product that is being used is truly novel or unique and
there are sone risks that are unknown to the general surgeon
popul ation, nmaybe that is where it is nore appropriate.

DR BOYAN Thank you. Dr. Nel son? Roger?

DR ROGER NELSON | also agree with a patient
information sheet. | believe that it has been fairly well
illustrated, especially in the low back literature, when
t hey had devel oped at the Agency for Health Care Policy and
Research a patient sheet, that the conpliance, the treatnent
and conpliance with the care went up dramatically. So sone
ki nd of mechani sm

Al so, you walk the tightrope of this issue that we
tal ked about yesterday of having an iatrogenic effect too of
the patient information sheet. So, | nmean, t here has to be
a bal ance here of the issue. But the patient should be aware
of what they have, and what sone of the issues are that
shoul d be identified.

DR BOYAN Thank you. Dr. Markol f?

DR MARKCOLF. | don't see any expressed need for
an information sheet. | think the comruni cation between the
doctor and the patient -- they will probably be nore apt to
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l[isten to their doctor than read a sheet. Maybe not. | don't
know.

DR BOYAN Dr. David Nel son?

DR DAVID NELSON  Nothing to add.

DR BOYAN And as a personal patient, | would
like to state that the patient infornation sheet is very
inmportant to the patient. Dr. Besser?

DR BESSER | hate to disagree with Dr. Markol f,
but eventually the patient goes hone and then the doctor is
not there to ask the question. | think a patient information
sheet is worthwhile.

DR BOYAN Dr. Rangaswany?

DR RANGASWAMY: Certainly, a patient information
sheet is inportant, but if the physician or the surgeon
doesn't talk to the patient and explain what is being done
it doesn't matter how many sheets of paper you give. | think
it is useful to take sonething honme but what the patient is
really going to remenber is the rapport they have with the
doctor and how they can deal with that.

DR BOYAN Dr. Rudicel ?

DR RUDICEL: | agree that the doctor-patient
relationship is nost inportant and conveys information, and

a sheet that has -- that | would say is rather brief can be
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hel pful for the patient to just |ook at when they are away
fromthe doctor.

DR BOYAN Dr. G eenwal d?

DR GREENVMALD:  Vell, | don't put the fly in the
oi ntnent here or the cat anongst the pigeons, but | think
there is -- not being a surgeon but very appreciative of the
rel ati onshi p between a doctor and a patient, it is called
informed consent, and | think it is obligatory on the
physician's part, the surgeon's part to informthe patient,
and nmaybe this little check list in sinple English mght be
given to the patient. But then, as ny esteened col | eague on
ny right just pointed out, what happens if you get in there
and you find out that, oh ny goodness, we are not going to
use a poly-dial constrained hip; we can do this by just, you
know, trochanteric advancenent or sone other soft issue
reconstructive process which just nmay save the patient the
use of the revision cup? Then what? The cat is out of the
bag and the doctor then has to go back and re-explain to the
pati ent why he or she didn't performthe surgery they
anti ci pat ed.

DR BOYAN Dr. Skinner?

DR SKINNER Thank you, Dr. Boyan. | disagree
with Dr. Boyan. | think that a patient information sheet

provi ded before surgery interferes with the inforned consent
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process, and | think that providing a specific one for a
constrained liner significantly ties the surgeon's hands and
obligates himto a given procedure, and takes away the
latitude to do the best thing for the patient. | wouldn't be
agai nst having one as a post hoc, after the surgery
information sheet but | think that requiring one to go to
the patient before surgery is definitely a bad idea. | think
that we've got to be careful about this information sheet
busi ness because, you know, when you go to do a cenented
total hip and you use a cenent restrictor you need an
information sheet for the cenent restrictor. Then do you
need one for the bone cenent because there are six different
ki nds of bone cenent on the market? Do you need one for the
hi p prosthesis? Do you need one for whether you are going to
use a chrom um cobalt head? And then do you need one for
whet her you cenent it? Fourteen information sheets |ater the
patient is wal king out of there, and if it is before
surgery, then you are caught. You are obligated as to what
you have to do. | disagree with patient information sheets
preoperatively.

DR BOYAN Ckay, first Dr. Roger Nel son, then ne,
then Sally Rudicel, Dr. Rudicel

DR ROGER NELSON | did not take into account

that this would be pre-surgery. My assunption woul d be that
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there woul d be sone sinpl e take-hone device that the patient
woul d have that woul d | ook at describing these issues.
Again, it would be a very sinple kind of device because,
havi ng worked with a nunber of surgeons through the past 30
years, | have found that they don't often spend a | ot of
time with the patient and that the physical therapist ends
up spending a good deal of time with the patient, and such
So when they have questions, the patient can bring in that
sheet of paper and say what do they nean by this, and this
kind of issue. But | certainly didn't nmean a preoperative
ki nd of sheet.

DR BOYAN | think we have clearly hit on
sonmething that is very inportant, and I would like to
encourage the FDA to consider having possibly a separate
panel discussion on sone of these issues on patient
information. It is really independent of this particular
product that is under discussion right now This is clearly
a nmuch, much bigger issue as to how nuch information is
appropriate, and there are certainly |legal issues involved
that are beyond the scope of this discussion. So that woul d
be ny recommendation as to the patient sheet, that it be a
separate topic on its own and be discussed in full entirety
with ethics, legality, patient concerns, surgeon concerns

all brought forward. Dr. Rudicel?
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DR RUD CEL: As one of the practicing surgeons on
the Panel, | wanted to concur with what Dr. Skinner said,
and in nmaking ny previous comrents | was al so under the
assunption that this woul d be a postoperative patient
information sheet. | think patients need as nuch information
as is necessary but | don't in any way want to restrict what
t he surgeon can do in the operating room

DR BOYAN R ght. W have Dr. Holeman, D r. Nelson
and then Dr. Rangaswany.

DR HOLEMAN Ckay, | just want to comment and
reinforce what Dr. Boyan has said in reference to the need
for an information sheet, and this is not to say that the
i nformation sheet should be that procedural oriented, but
that the patient should have infornation. And havi ng been at
t he bedsi de with physicians when they provide information to
patients, | do know that once the physician | eaves the room
nurses are summoned back to the roomto help explain what is
going to happen to the patient in surgery. So | just don't
think that this should be mnimzed; that we are living in
an informati on age and, as far as restricting information, |
think the physician has a right to deci de what anount of
information she or he wants to give the patient. But as far
as what the patient can or cannot have in the |line of that,

| just don't think that that decision should be nade to do
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that. And | agree with Dr. Boyan that this should be
di scussed because when you think in ternms of limting
information there is a bigger issue.
DR BOYAN W are going to get into a
phi | osophi cal issue that is not appropriate to the
di scussi on at hand because the discussion at hand is a
particul ar product and we need to deal with the product and
then nove to the next step, and | think nake a
recommendation to FDA that we deal with the other issue,
which is a much bigger issue that is independent of this
product. Yes, Dr. Nelson, stick right to the issue of the
product, if you could, please.
DR DAVI D NELSON I will skip the question then.
DR BOYAN Ckay. How about you, Dr. Rangaswany?
DR RANGASWAMY: | will stick to the issue here
that we are tal king about. W are tal ki ng about pati ent
information and the question, | think, that is being m xed
up here is are you going to provide details about the device
itself to the patient, which is a whole different issue when
you are tal king about patient information? The rest of it
that everybody is bringing up is really between the doctor
and the patient. So | think we need to really clarify that.
You can certainly wite all you want about the device and

give it to the patient but I think that is where we were

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



ssg

comng from | ama practicing orthopedi c surgeon too and |
think that let's not mx up the discussion about the
operation and why it is being done and what the pros and
cons are with the patient information in terns of the
product. So that is where | think that that kind of patient
information sheet for the product is neaningless to the
patient. The rest of it, yes, it has to be a doctor-patient
relationship. So | don't think we should mx that up.

DR BOYAN Ckay. Dr. Skinner, do you have a
comment directed to the product?

DR SKINNER | agree.

DR BOYAN Dr. Rangaswany covered it? Ckay. Then
is there any further discussion on any of these questions? I
would like to ask Dr. Wtten if we have addressed the
concerns of the FDA

DR WTTEN Yes, thank you.

DR BOYAN Then let us nowturn it over to M.
Nashman, who is going to explain to us what the nmechanics
are for the voting process.

M5. NASHVAN This is a nechani cal engi neering
cl ass? The nechanics of voting are as follows: Now that you
all have finished your discussion, you are going to be asked
formally to vote on a recommendation to FDA for this

submssion. Dr. Boyan will ask for a notion fromthe Panel.
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And there are three options for panel recomrendations to the
FDA. Those are approvabl e; approvable with conditions; or
not approvable. And they are described as follows: If you
bel i eve that the PVA i s approvabl e you are saying that the
FDA shoul d approve the PMA with no conditions attached.

If you vote for a recomrendati on of approvabl e
with conditions, you are attaching specific conditions to
your reconmmendati on that FDA approve the PMA. The conditions
must be specified when the notion for approvable with
conditions is made. In other words, you may not vote for
approvabl e with conditions and then determne the conditions
later or not describe the conditions at all. Exanpl es of
pre-approval conditions of approval are changes in draft
| abel i ng and resol ution of questions concerning the
subm ssion or the device just previously discussed. Exanpl es
of post-approval conditions are postnarket studies and the
subm ssion of periodic reports. In all cases you shoul d
propose the extent of the conditions of approvability, such
as the nunber of patients to be foll owed and/ or the nunber
interval and type of reports to be considered. In all cases
you nust state the reason or the purpose for the condition.

The third option is a reconmendati on of non-

approval . The Act, Section 515(b) Part 2, paragraphs A
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through E state that a PVA can be deni ed approval for a
nunber of reasons. | wll discuss three rel evant reasons.

The first is a lack of showi ng of reasonable
assurance that the device is safe under conditions of use
prescribed, recomended or suggested in the labeling. In
this case, safe neans there is a reasonabl e assurance that
the device is safe when it can be determ ned safe based upon
valid scientific evidence that the probable benefits to
health fromthe use of the device, when acconpani ed by
adequat e directions and warni ngs agai nst unsafe use,
outwei gh the probable risks. It is a benefit to risk ratio.
The valid scientific evidence used to determne the safety
of a device nust adequately denonstrate the absence of
unreasonabl e risk of illness of injury associated with the
use of the device for its intended uses and conditions of
use.

A second reason to suggest disapproval is |ack of
showi ng of reasonabl e assurance that a device is effective
under the conditions of use prescribed, recomended or
suggested in the |labeling. Effectiveness can be defined as a
reasonabl e assurance that a device is effective when it can
be determned that it will provide clinically significant

results. This determnation nust be based upon valid
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scientific evidence that a significant portion of the target
popul ation will provide clinically significant results.

Finally, the PVA can be recomrended for non-
approval if based upon a fair evaluation of all the materi al
facts and your di scussions you believe the proposed | abeling
to be fal se or m sl eading.

If you vote for disapproval, FDA asks that you
identify the measures that you believe are necessary or the
steps that shoul d be taken to place the application in an
approvabl e form This nay include specifics on additiona
st udi es.

The voting process begins with a notion froma
nmenber of the Panel, and it may be for any of the three
options just described: recommendati on for approval,
approvabl e with conditions, or disapproval. If the notion is
seconded, the Chair will ask if anyone would Iike to discuss
the notion, and so on. Please renenber that the proceedi ngs
are taped for later transcription. Non-verbal signals are
not captured on tape. If you wish to second, you should
state so rather than noddi ng your head or wavi ng your hand.
You nay vote yes, no or abstain. The majority vote carries
the notion and the voting nenbers for this norning' s portion
of the neeting are as follows: Drs. Besser, G eenwald and

Markol f, D. Nelson, R Nelson, Rangaswany, Rudicel and
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Skinner. Dr. Boyan, as the chairperson, votes only in the
case of a tie. Dr. Boyan?

DR BOYAN Thank you. Before beginning the voting
process | would like to nention for both the Panel's benefit
and for the record that the votes taken are votes in favor
of or votes against the notion nmade by the Panel. Votes are
not for or against the product. Do | hear a notion? Dr.

QG eenwal d?

DR GREENVMALD:  Dr. Boyan, | would like to nmake a
recommendati on that the PVMA P960054, Poly-D al Constrai ned
Li ner, be found approvable with conditions. And | woul d
offer the follow ng conditions based on what | think is a
fairly thorough di scussion of the issues in hand.

The first condition is that -- the adnonition, in
fact, insert labels are seldomread by the practicing
surgeon, that, indeed, sone neasure be nade by the conpany
to insert sufficient information such as appropriate
assenbly instructions so there is no doubt as to which way
t he conponents are assenbl ed, and ot her such infornation
particular to the use of screws in the use of this
particul ar device, and references to pegs be del eted and
only utilized with the non-constrained liners that the

conpany narkets.
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| also would |ike to suggest as part of that
information that since these are not all that frequently
produced surgeries but do occur, that perhaps a video or
sonme visual neans of information mght be supportive to the
practici ng surgeon.

The second condition that | would |ike to offer as
a suggestion to the corporation is that as time goes by the
benefits of what seened to be a reasonably | ong-term success
rate, getting out to ten years of stability and non-
dislocation afforded by these devices, be reinforced by sone
addi tional |aboratory testing, which is not conditional on
approval but in their ow best interests and the interests
of patient |ongevity, that they consider conducting nore
dynam c tests of the pol yethyl ene fenoral head shel
assenbly where, indeed, after a period of time dislocation
via i npi ngenent be gotten so that some neasure of
anticipated failure be gleaned. Since not only is there a
whol e cl ass of patients other than chronically ill, and
aged, and denented which dislocate their hips and they may
be in the younger age range, nore active category, and |
think this is probably in the best interests of all,
pati ents and conpany. That is ny recommendati on, Madam

Chai r man.
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DR BOYAN Thank you very much, Dr. Geenwal d. Do
| have a second for this notion?

DR DAVID NELSON Before we second, nay | ask a
question of Dr. G eenwal d?

DR BOYAN Yes, | will allowthat. Is this a
clarification of the notion?

DR DAVI D NELSON  Yes.

DR BOYAN  Ckay.

DR DAVID NELSON  You said, Dr. Geenwal d, that
the second is really not dependent on the approval. So is it
really appropriate to have that as part of the notion? Aml
correct in saying that is just sone advice that we woul d
like to give the conpany but it is not part of the notion
pr oper ?

DR BOYAN | think sone of that is in the notion
proper and shoul d renain.

DR GREENWALD: | think that | don't consider that
to be a mandate of approval but | do consider it to be
i nportant because, you know, as | indicated earlier, |
wouldn't like to see this device be the victimof its own
success. W& are going to get beyond eight years in clinical
utilization of this device, and | amsinply suggesting that

pol yet hyl ene, as Dr. Boyan has al ready pointed out, does
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wear and in tinme all devices, particularly if they outlive
their patients, can get into difficulty.

DR DAVID NELSON  Thank you. | will second.

DR BOYAN Ckay, so we have a second by Dr. David
Nel son. Now the notion is open for discussion. |Is there any
di scussion of the notion? Yes, Dr. Besser?

DR BESSER As to the changes in the | abeling and
paper that goes with this, | would like to specifically
point out the instructions for the placenent of the ring and
ask that the conpany enphasize that there is no re-use once
the ring is snapped in place. If it is renoved the |iner and
the ring shoul d be di scarded and anot her shoul d be used. And
| mght suggest separating out parts of their surgica
procedure nmanual for the constrained versus the sem -
constrained prosthesis, again, with the issue of the screws
vVersus pins.

DR BOYAN The screws versus pins is in the
original notion.

DR BESSER Yes. | would like to see a separate
surgi cal procedure manual, | guess, or some changes to the
surgi cal procedure manual nade such that in the portions
where they describe that this can be attached with screws

versus pins, possibly put a parenthetical statement, stating
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if using a constrained |liner pins may not be used; screws
nust be used.

DR BOYAN Ckay. Is there an objection to that
anmendnent ? And the ot her anendnent that the ring be used
always with the liner, that they be used as a unit?

DR BESSER The comment about the single-use --

DR GREENVALD.  You are quite correct. | guess |
want to add a third comrent to ny notion, Madam Chai r nan,
and that is, it should be clearly stated in the surgical
instructions as well as probably the package insert that
this liner and ring are a one-tine assenbly -- clearly
stated so that there is no anbiguity of intent on the part
of the inplanting surgeon that, indeed, if it is assenbl ed
once and then renoved, disassociated, a new system shoul d be
utilized.

DR BOYAN Ckay. And Dr. Markol f, do you have
anything that you want to nodify the noti on?

DR MARKCLF: | would like the notion discussed.

DR BOYAN (Ckay. So we are throug h nodifying
right now and now we are di scussing again. Let ne just nake
sure the seconder accepts the nodifications.

DR DAVI D NELSON  Yes.

DR BOYAN Ckay. Al right, go ahead.
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DR MARKCOLF. | would also like to enphasize
additional testing and I will tell you why. First of all, |
think it is time, you know, since things were lost in the
fire. It wouldn't be too nuch additional work to do that
testing and get sone |ever-out nonents in the inpi ngement
nmode. But, secondly, | think once you have a nunber and as
you come down the road and your device is conpared to other
devices, as | think we will hear about this afternoon -- |
guess we can't talk about that yet because it is not public
record.

DR BOYAN R ght.

DR MARKCLF: But when ot her devices do becone
avai l abl e and bend-out nonents for those are known, you can
conpare your device to those and perhaps, you know, in the
field you can hone in on what woul d be a nore appropriate
capture nonent because, you know, this device did have quite
a few that snapped out, and that nmay not be the case with
sonme other devices. So | think nunbers on these are very
val uable and I would like to strongly recomrend that you do
addi tional testing.

DR BOYAN Ckay. Dr. Rudicel ?

DR RUDICEL: | would still like to clarify the

second part of the anendnents here. | personally don't think
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that our vote should be contingent upon further testing. |
think it is an excellent suggestion --

DR MARKOLF. These are suggestions.

DR RUDICEL: -- but | want to be clear, in terns
of how!l amgoing to vote, if this is a suggestion only.

DR MARKCLF: It is a suggestion only.

DR GREENWALD:  That was intended in ny condition
t 0o, a suggested nechani sm - -

DR BOYAN So the second part of this notion, the
original second part was that -- | took it to be a
suggestion also, the idea that there be additional testing
so that they could develop an anticipated failure node for
nore active patients, and everybody seens to be confortabl e
with that being a suggestion and not part of the conditions
for approval. AmI| correct on that? Ckay, Dr. Rangaswany?

DR RANGASWAMWY: Dr. Geenwal d had said about the
video being given. | just want to, | guess, interject a note
of caution. The question is are we now overstepping in terns
of looking at the training of surgeons, and what the Acadeny
does in terns of what residency prograns and fell owships are
supposed to do. You know, where is the role of the conpany?
V¢ hope sincerely that practicing orthopedi c surgeons are
being trained, and the untrained surgeon isn't going to go

and do one of these difficult revision total hips. W
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sincerely hope that. So it always bothers ne. | nean, |
think it is nice to have it available but it can't be an
ideal thing. You should either take away the |icense of the
peopl e --

DR BOYAN Dr. Rangaswany, why don't you let me
restate the notion, and I will state it so vaguely that it
will leave it open --

(Laught er)

-- to the FDA to determne how they want to handl e

DR GREENWALD:  Excuse ne, | did nean that agai n
as a suggestion. | nean, it is comon practice for chanpion
users or, you know, prolific users of a device to nmake
surgi cal techni ques and operative procedure part and parcel
of the availability of a device.

DR BOYAN Wuld you not agree, Dr. G eenwal d,
t hough our goal here is to get a greater degree of
information to the surgeon as to how he or she should use
t he devi ce?

DR GREENVALD. | totally agree.

DR BOYAN So the specifics of howthat is
acconpl i shed doesn't have to be our concern. W have given

themlots of advice on howto do it.
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DR GREENVMALD:  And that is what this was intended
as.

DR BOYAN (Ckay. So let ne restate the notion.
The notion is that we reconmend approval with the conditions
that the -- | have to read ny handwiting -- that the insert
| abel s include information to ensure that the process for
assenbly is clear; that the use of screws be clearly stated,
that that is preferable and, in fact, to the consideration
of a separate surgical procedure manual or section that
clearly states that for constrai ned devices screws be used
and that that not necessarily be the case for unconstrai ned
devices; that there be consideration given to nore
information being supplied to the surgeon as to how t hese
devi ces shoul d be used and when they shoul d be used; and
that there be a clear statenent that the device is a one-
tinme assenbly; that the ring and the liner are a unit and
that they should not be used separately; and, finally, that
a recommendation be nade that the conpany consider
additional testing in the future to develop an anti ci pated
failure node that mght be of value to predicting how this
shoul d be used in nore active patients.

That is the notion plus our suggestions --
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DR BESSER Excuse ne, one clarification, for
this device the use of screws is not preferred; it is
required.

DR BOYAN The use of screws is required. Qearly
state that the use of screws is required, and that it be
clearly stated in the manual and any infornation provided to
the surgeon as to how the device shoul d be used and t hat
they understand that it is to be used with screws. Ckay?
Let's vote. Al in favor of the notion, raise your hand. W
are on tape. W actually have to state each person's vote.

SKINNER  Harry Skinner, approved.
GREENVALD:.  Seth Greenwal d, approved.
RUDI CEL: Sally Rudicel, approved.
RANGASWAMY:  Leel a Rangaswany, approved.
BESSER  Marcus Besser, approved.

DAVI D NELSON  Davi d Nel son, approved.
MARKCOLF: Keith Markol f, approved.

ROGER NELSON Roger Nel son, approved.

3 3 3 3 3 3 3 3 3

BOYAN  Thank you.

=

WTTEN  Excuse ne, | would just like to
clarify that when people were voting for approved neant
approved with the conditions as stated.

DR BOYAN Absolutely true, with conditions as

st at ed.
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DR WTTEN Maybe you could go around and have
everyone clarify that and al so give their reasons for
recomrendi ng approval w th conditions.

DR BOYAN (kay. Let's just go ahead and start
with you, Dr. Skinner.

DR SKINNER Based on the scient ific information
provi ded by the conpany and by the FDA, | feel that this
nmeets the qualifications for approval with the conditions
stated in the notion.

DR GREENVWALD: | too believe that valid
scientific evidence has been presented, and | al so believe
that the conpany has denonstrated efficacy in the
presentation of their data, as has the FDA in their
investigation and assessnent of it, and | believe that it is
inmportant to nake these devices avail able both to the
surgeon and the patients they serve for this disabling
conditions. So | agree with the notion with the conditions
st at ed.

DR BOYAN Dr. Rudicel ?

DR RUDICEL: | think both the conpany and the FDA
have shown that this device is safe and efficacious, and I
vote for approval with the conditions so stated.

DR BOYAN Dr. Rangaswany?
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DR RANGASWAMY: | agree with everything that has
been said, and approve the notion with the conditions that
have been st at ed.

DR BOYAN Dr. Besser?

DR BESSER | agree with everything that has been
said, and vote for approval of the notion with the
condi tions stat ed.

DR BOYAN Dr. David Nel son?

DR DAVID NELSON  Yes, | do think there was valid
scientific evidence that it is both safe and effective. So |
voted for approval, and | thought that it was both in the
conpany's best interests as well as the patients' best
interests that we do have these conditions because it is
very easy for slight things to go wong, and | think with
these conditions we heighten the safety and effectiveness of
t he devi ce.

DR BOYAN Thank you. Dr. MNarkol f?

DR MARKCLF: Yes, | think it is an inportant
device that a surgeon have in his armanentarium and | think
it can do a | ot of good for end-of-the-road patients. That
is why I voted for approval.

DR BOYAN Dr. Roger Nel son?

DR ROGER NELSON | agree with all the previous

statenents and | approved with the conditions stated.
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DR BOYAN Thank you, everybody. The session is
adj our ned.
M5. NASHVAN W are going to resume at one
o' cl ock.
(Wrereupon, at 11:55 p.m, t he Panel adjourned for

[ unch, to reconvene in open session at 1:00 p.m)

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



ssg

AFTERNOON SESSI ON

M5. NASHVAN If we could all assenble, it is the
last part of the Othopaedi cs and Rehabilitation Devices
Panel neeting. W are about to start and | wll just turn
the Panel over to Dr. Boyan

DR BOYAN \Welcone to this afternoon's session.
Since our format seens to be working pretty well, we wll
start off the format this afternoon with, first, the
presentation from Gsteonics, followed by the presentation
fromthe FDA, followed by the two reviewers fromthe Panel,
and then we will open it up for discussion. So that will be
t he order of business.

| would like to remnd the public observers at
this nmeeting that while this portion of the nmeeting is open
to public observation, public attendees nmay not participate,
except at the specific request of the Panel.

VW are now ready to begin with the sponsor's
presentation. | would like to ask that each speaker state
his or her nanme and affiliation to the firm before begi nning
the presentation. Gsteonics?

Presentati on by Robert A. Koch, J.D.
MR KOCH (ood afternoon. Dr. Boyan, nenbers of

the Panel, representatives of the FDA |adies and gentl enen,
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ny nane is Robert Koch, and | amdirector of regulatory and
legal affairs for Gsteonics Corporation.

W are here this afternoon for your review of
Gst eoni cs' prenarket approval application for the continued
commercial marketing of the Gsteonics Constrai ned Acetabul ar
I nsert.

Today, | will provide you with sone background
information regardi ng our device and what has brought us to
today's neeting. | will be followed by Dr. Mchael Manley,
Gsteonics chief scientific adviser, who will provide insight
into the design of the device; its testing; its intended use
and the marketing history for the product. Dr. Manley w |
al so address the niche popul ation for which this product is
intended, and he will then detail the data fromtwo clinical
studi es whi ch address the subject device, as well as several
case histories that provide valuable insight into the usage
of the constrained insert. Dr. Manley will then conclude our
presentation wth a summary of its content.

Unfortunately, Dr. Andrew d assman will not be
able to join us today as he has been retained i n energency
surgery, coincidentally using an Gsteonics constrai ned
acet abul ar insert.

(Laught er)
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Al right, after our presentati on when questions
and answers w |l begin, several other Gsteonics enpl oyees
will be available to assist addressing any of the Panel's
questi ons.

Gsteoni cs' PVA for its constrai ned acetabul ar
insert was prepared and submtted in response to the FDA s
call for PVAs on Septenber 17, 1996, for Aass IIIl pre-
amendnent devi ces. The devi ces for which PVAs were cal |l ed
were believed to be in disuse. It was thought that the cal
woul d not force the renoval fromthe market of devices which
bear still a significant clinical need. However, as we have
seen fromthe presentations yesterday and today, there are
still some commercially avail abl e devi ces which do provide a
significant clinical need, yet, are interpreted to fal
within the targeted classifications and, thus, now require
PMAs to remain on the narket.

The last point is inportant to stress. The
Gst eoni cs constrai ned acetabul ar insert has been
commercially marketed since April of 1989, at which tine it
was determ ned substantially equivalent in accordance with
the FDA' s 510(k) premarket notification process. Thus, your
decision today will not be based on the traditional review
of a product which is being introduced into commerci al

market for the first tine subsequent to the performance of
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an investigational device exenption study. Instead, the
i ssue today is whether or not to renove a device fromthe
mar ket whi ch has provi ded physicians with the ability to
successfully treat sone of their nost difficult patients,
those with, or prone to chronically dislocating hips.

The treatnent alternative here is through a
prosthetic device which offers the recipient a continued
degree of hip function rather than fusion of the
individual's hip. W urge the Panel to recognize this
distinction in their deliberations.

The data which you will be review ng, we believe,
falls within the definition of valid scientific evidence. It
neets the requirements which are seen on the right-hand side
of the screen. It consists of well-docunented case
histories, as well as reports of significant human
experience with the narketed device. W do not represent
that it has been done under controlled studies or partially
control |l ed studies. However, we do believe it does neet that
definition.

As you heard earlier in the presentation, the
dass Il classification for this category of devices came
about because of the clinical experience with the Sivash hip
stem It was due to the poor clinical results of this

specific device that all constrained hips were placed into
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dass I11. However, the Gsteonics constrained acetabul ar

insert is very different fromthe S vash hip. It does not
have a hard |inkage across the joint. It has assenbly and
reduction of the device which is the sane as conventiona

hi ps. And the constrained insert can be revised as a unit
w thout renoving the entire joint.

V¢ believe that today there is sufficient clinical
experience with this contenporary constrained hip to clearly
identify the niche popul ati on which benefits fromthe
devi ce. For patients receiving the Gsteonics constrained
insert nore conservative treatnment neasures typically have
already failed, and the only remaining alternative is hip
f usi on.

The benefits of our con strained hip clearly
outwei gh the potential risks. W believe that there is
sufficient evidence to denonstrate Gsteonics constrained
acetabul ar insert offers a safe and effective alternative to
hi p fusion surgery.

At this time, | would like to turn the
presentation over to Dr. Mchael Manley.

Presentation by M chael Manley, Ph.D.
DR MANLEY: (Good afternoon. | am M chael Manl ey,

chief scientific advisor to Gsteonics. | would like to ask
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ny col | eague here to change the slides for ne. | can only
concentrate on one thing at a tine.

Let ne just show you first the conponents of this
device. It is very dissimlar fromthe S vash hip that was
shown on the previous slide. It has a nunber of najor
conponents. It has an outer polyethylene insert, which is at
the top left of the slide on the right, and a retaining
ring. You mght like to note that the outer polyethyl ene
insert fits into the acetabul ar shell with the sanme | ocki ng
nmechani smas do all of Gsteonics inserts, both when this
device was first designed and the inserts that are currently
on the market.

The three conponents on the right of this slide
make up a bi pol ar conponent which is identical to the
commerci ally avail abl e bi pol ar conponents that the conpany
did and still does have on the market. | would |ike to show
you in a norment how all of these conponents cone together

Al of the materials used in these devi ces neet
ASTM st andards, as you can see on these slides, as do the
commercially avail abl e devi ces fromwhi ch these are deri ved.

In function, t he bipolar is assenbled by the
conpany into the outer polyethylene insert.

I ntraoperatively, the outer polyethylene insert is assenbl ed

into the nmetal acetabul ar shell and the surgeon then puts
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the fenoral head into the bipolar. There is no | ocking
mechani smfor the surgeon to actually inplant. The | ocking
nmechani sm the nechani smwhich retains the bipolar in the
pol yethyl ene insert is a factory-installed | ocking ring.

Onhce assenbl ed, the articulation occurs both at
the head to bipolar interface and at the bipolar to the
insert interface. So there is no preferable area of notion
on this conponent. The notion can occur at either interface.

| have in ny hands actually one of these
conponents. This is the constrained insert. It has this
outer plastic shell I showed on the section view, and
trapped wthin it is this bipolar conmponent. This is
assenbled into the already inplanted nmetal acetabul ar shell.
Then the surgeon sinply snaps the head of the fenoral stem
inside the bipolar, |like that.

If he wishes to renove this conponent, disassenble
t hese conponents at any tine, he sinply does so with this
key. This is an identical key as used in Gsteonics bipolar
which is used in hemarthroplasty. If you |ike, at the end
of this talk | can pass these conponents around to you.

Al of these conponents have undergone the
standard non-clinical |aboratory studies, such as bi oburden,

cytotoxicity and bioconpatibility, and they have al so
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undergone shelf-life studies to prove that they are sterile
at a mninmumof five years on the shelf.

At the tine that the original 510(k) on this
devi ce was submtted, mechanical testing was done, and I
would like to quickly run through that with you

The first test that was conducted, back in Cctober
of 1988, was one of these conponents was assenbled into its
shell. The shell was placed at 45 degrees to the |oad axis
in a testing nachine. A fenoral head with a 22 mm beari ng
was assenbl ed into the bipolar and then a conpression-
conpression fatigue load from 100 to 1500 I bs. at a
frequency of 20 Hz was applied to the construct.

It was found at that tinme there was no failure of
this insert, no failure of the locking ring, no failure of
the bipolar, and at the end of the test the device seened to
be conpletely intact.

The ot her nechanical testing that was done was so-
call ed camout tests, also done in Cctober of 1988, and the
reason these camout tests were perfornmed is that it was
determned that the distraction type of tests where the head
is pulled out of the inplant has little clinical relevance,
and the real relevance is can this inplant be nmade to
dislocate if neck inpingenment occurs once the surgeon has

pl aced t he conponent ?
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So inthis test the stemwas assenbled to the
constrained insert into the shell. The stemwas then rotated
to full abduction until neck inpingenment occurred on the
edge of the constrained insert. A camout |ever was
attached, as you see at the top of the slide on the right,
and then a force was applied to the camout |ever. The
testing was done on four fresh sanples and it was found that
a torque of 449.5 inch-pounds was required to dislocate this
construct fromthe shell. The standard error on this was
24. 7.

Al so tested was the one fatigue sanple that |
showed you in the previous slides. This conponent had
al ready gone through ten mllion | oading cycles, and it was
found that the torque required to dislocate the free fatigue
insert was sonmewhat greater than for that of the fresh
sanples. At the tine it was determned that the reason for
the greater torque resistance of the fatigue sanpl e was
probabl y wor k- hardeni ng of the pol yet hyl ene around the
| ocki ng ring.

The history of this device is that it has been on
the market since soon after April of 1989 when substantia
equi val ence was determned by FDA. And since that tine 1224
of them have been sold in the U S as of the tinme of the

subm ssion of the PMA, and up to 5/ 97 1457 have been sold in
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the US Youwll note that a few have been sold in
countries outside the U S, the magjority of these being in
Japan.

Now, Osteonics distribution of this device is
quite unusual for the conmpany. This device is handled in a
way quite unlike any of the other inplants that the conpany
markets. The distribution usually is on a case by case
basis. That is, Osteonics comunicates with a surgeon who
wi shes to inplant the device and obtains his agreenent that
he will present to the patient the limtations of function,
seen on the right slide. This is that the range of notion,
once a patient has been inplanted with this device, is
significantly constrained. It is only up to 82 degrees full
arc of nmotion. This inplant should not be placed in active
or overwei ght patients, and by overwei ght Gsteonics
arbitrarily chose a weight of 180 pounds for the patient.
And if dislocation occurs, closed reduction of the hip may
t hen be inpossi bl e because of the inpossibility of putting
t he bi pol ar back through the retaining ring.

Al of the surgeons who have used this device have
ei ther signed a docunment on a case by case basis that they
will give this information to a patient, or for the 20 or so
surgeons who use these devices fairly regularly, where

Gsteonics all ows these surgeons to keep these conponents on
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their shelf, the surgeon certifies that as a group he w |
give these information to any patient receiving this
constrained insert.

I ndi cations for use are given as this: In patients
prone to recurrent dislocation, either due to joint
instability, anatomc insufficiencies, nmedical infirmty, or
neur ol ogi ¢ inpairment, this device shoul d be used as an
alternative to hip joint fusion.

| ndi cations for use are also stated to be
chronically dislocating, total hip replacenent patients,
again, as an alternative to hip-joint fusion.

Each popul ation for this conponent is recomrended
-- where the conponent is recommrended as a sal vage strategy,
and we understand that this niche population is a tiny
fraction of the total hip population in general.

As | said before, one alternative to this
treatnment is hip-joint fusion. The second alternative is
conservative treatnent, perhaps a wheel chair, although the
conservative treatnent may, of course, require surgery to
renove the conponents that are already dislocating in the
patient.

Now, in the 1980s when Gsteonics had available to
put this PVA together, they nanaged to track little nore

than 10 percent of the patients who had al ready recei ved

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



ssg

these constrained inserts, and | would Iike to present to
you two followup studies. There are no controls to these
studies, of course. This is retrospective data.

The fi rst one was conducted by Dr. Capello, at
| ndi ana University, and Dr. Johnston, in lowa. The data for
these two surgeons is pooled. The indications for use of
t hese two surgeons, not those necessarily recommended by
Csteonics, are recurrent dislocation and, in fact, in this
data pool the nean is 5.6 previous dislocations per case;
medi cal infirmty, including neurol ogical problens; and for
the elderly patient or often elderly patients their
inability to follow the standard postoperative protocol
associ ated with total hip replacenent. They al so | ooked for
intraoperative instability. If, in fact, they cannot achieve
a stable hip naybe even in a prinmary case, then under those
circunstances this may be a case where this constrai ned
insert woul d be used.

The study denographics for Drs. Johnston and
Capell o are as follows: 101 cases have now been foll owed up
for this PMA There were the two surgeons, of course, and 97
percent of those cases are patients who were undergoi ng
revision. The nean was 2.5 previ ous procedures per case for
those 97 percent. The nean age is 70 years and now t he nean

followup for this group of patients is 54 nonths.
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Ainical results showed that 88 percent of the
patients who had recei ved the constrai ned i nsert had none or
only mld pain; 72 percent of themlinped, often due to | ack
of abductor nuscles; and 90 percent of themcan now anbul ate
with and al so w thout support.

Radi ographic results show that 95 percent of these
pati ents have acetabul ar stability. The shells are either
bony stable or fiber stable. And on the fenoral side, 94
percent of the fenoral conponents are stable.

Adverse events reported in these 101 patients are
that there have been 4 dislocations, usually of the bipol ar
out of the locking ring; 7 patients have had infections and
have been revised again; and there have been 2 cases of
acet abul ar | ooseni ng, one of which was | oosening from
acetabul ar all ograft.

That was the first study. Now, in the second study
in which this particular surgeon had these indications for
use -- abductor insufficiency, recurrent dislocation,
multiple revision of these patients, advanced age and,
therefore, inability to foll ow postoperative protocols, and
al so proximal fenoral allograft with | ack of abductor
nuscl es.

This study was conducted by Dr. Paul Pellicci at

the Hospital for Special Surgery. He now has 21 cases of
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t hese constrai ned inserts. Cne surgeon, of course. (ne
hundred percent of these 21 cases were for revisions. The
mean age is 69 years. The nmean follow up is now 27.5 nont hs.

Dr. Pellicci scored these patients using both the
Hospital for Special Surgery scoring systemand the Harris
Hp Scoring system H s |atest eval uation shows, for the
Hospital for Special Surgery scoring system a mean score of
32.2 out of a possible total of 40, and for the Harris
systema nmean score of 82 out of a possible 100. W have to
remenber that these are very conpromsed patients in the
first place.

There have been no constrained insert-rel ated
failures. He has two clinical failures. One was failure of a
structural allograft, acetabular allograft, and one was
osteolysis of a fenoral allograft, which the surgeon says
was not due to the constrained insert.

| f we conpare these data collected by Gsteonics to
the available literature on patients with recurring
di sl ocation, we find the follow ng: Back in 1992, Daly and
Morey published a nunber of cases, 95 cases of patients who
had recurrent dislocation. They followed themfor 7.6 years.
They treated themw th a nunber of dislocation preventing
procedures and found that at nean foll ow up they had a

depressing redislocation rate of 39 percent.
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Kapl an published in 1987, in the Journal of
Arthroplasty, follow up of 21 cases where he had tried to
strengt hen the abductor nuscles. At 2.7 years follow up he
still had a redislocation rate of 19 percent.

And a study published in the UK, really the
seni or author Wobl ewski, with 21 patients, redislocation
rate of 24 percent, although length of follow up was not
clearly given in the article.

If we conpare those data in the literature to the
data coll ected by Gsteonics, we see Johnston and Capell o,
with a nean follow up of 54 nonths with a 4 percent
dislocation rate. Pellicci has a zero percent dislocation
rate at 27 nonths. And David Lewellan, fromthe Mayo Qi nic,
reported to Gsteonics 34 cases with approxi mately 15 nont hs
foll ow up and no di sl ocati ons.

So, clearly, the Gsteonics constrained insert is
doing significantly better for these patients than other
procedures performed and witten up in the literature.

| would like to give you two or three anecdot al
case histories. This one is fromDr. Dougl as Padgett, from
the Hospital for Special Surgery. He operated on a 30-year
old female with DID. She was a recurrent dislocator, had 2
unsuccessful total hip replacenents and significant

di mni shed quality of life. She ha hyperlaxity of her joints
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and the surgeon decided to use the constrained insert. He
now reports that one year postop the patient is a typica
soccer nom whatever that neans, now participating in

rai sing her young children and being an active nmenber of the
communi ty.

Dr. Padgett says that the potential renoval of
this constrained insert fromthe narket is a trenendous
setback in the managenent of conplex primary and revision
hi p arthropl asty.

Case two, fromDr. Joseph D anond in the Peachtree
Othopaedic dinic, Atlanta, the prinmary total hip
repl acenent with multiple dislocations, 18 nonths post-index
operation, patient has extrene anxi ety about the possibility
of recurrent dislocations. Revision surgery revealed well a
fi xed socket, renoval of which would in a couple woul d have
requi red destruction of the bone supporting the inplant. He
pl aced a constrained insert and 16 nonths postop the patient
has not dislocated, has no pain and retai ns good function.

Dr. D anond says this is an option that we need
avail able in order to give the best care to the patients. By
"this option" he nmeans the constrained insert.

Case nunber three, a 75-year old nmale with a
history of at |east two total hip replacenents wth

recurrent instability due to severe abductor insufficiency.
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This patient becane wheel chair-bound and Dr. Nessler, at St
doud Othopaedic Ainic in Mnnesota, perforned a revision
using a constrained insert. Four years postoperatively,
despite the continued abductor insufficiency of this
patient, the patient has returned to a reasonabl e anbul atory
life style.

Dr. Nessler says that the patient with instability
not anenable to other surgical options woul d have been
severel y disabl ed or even wheel chair-bound without the
constrained insert.

And the final case history, this is an 84-year old
male, primary total hip replacenent back in 1988,
experienced nmultiple dislocations which severely conprom sed
the activities of daily living. He was revised on 3/90 and
reveal ed no functional abductor nuscles. He was inplanted
with a constrained i nsert because no ot her reasonabl e option
was found. He returned to full activity eight weeks postop
and he now has unrestricted activity, and we nust renenber
that he was 84 when he had his first hip, including the
occasi onal gane of tennis.

The slide on the right shows his preop case, pre-
the constrained insert case. This is the situati on where he
was recurrently dislocating. The cup does not appear to be

in a very conpromsing position but, nonetheless, this
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patient continued to dislocate because of his weak abduct or
nuscl es.

Onh the left slide we see his postoperative
constrained insert. You can see the locking ring which goes
around the constrained insert and keeps the bipolar in place
clearly outlined against the neck of the hip. And at follow
up at 10/93 we see the inplant is still fully intact and
this patient was still seeing very good function in spite of
hi s conprom sed nuscul at ure.

A few other surgeon testinonials -- David Lewel | an
who supplied the data in the sumary, states the
availability of this technique which reliably elimnates
recurrent instability represents a najor advance.

Dr. Pellicci says that to renove this conponent
fromthe nmarket would constitute a great public injustice.
Pati ents who have been in the untenabl e situation of having
recurrent dislocations have a reasonable quality of life.

And the final one fromDr. Wayne Paprosky, at Rush
Presbyterian Hospital, states although this product is
obviously not ny first choice, there are instances where it
is ny only choice. | have to choose between | eaving a
pati ent wheel chair-bound or give her the opportunity to wal k

again without recurring dislocations of her hip.
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So in summary, the s urgeons that Gsteonics has
spoken to are distressed about the potential elimnation of
this device fromthe narket for this niche popul ation
Wt hout this device the niche population will be left with
unacceptabl e alternatives. And we nust renenber here that
Gsteonics very carefully defines to these surgeons the
potential risks that the patient sees, including the risk of
not being able to do a closed reduction if this device does,
i ndeed, di sl ocat e.

Ve believe that the potential risks are deened
accept abl e when wei ghed agai nst the potential benefits of
the device, and we believe also that the valid scientific
evi dence whi ch has been presented here supports keeping this
device on the market for this very defined, quite snall
popul ati on of patients who recurrently dislocate after total
hi p repl acement. Thank you

DR BOYAN Thank you. Are you through w th your
presentation?

MR KOCH  Yes.

DR BOYAN Wiy don't we go right over to the
FDA' s presentation? Erin Keith is the |ead reviewer for the
FDA.

FDA Review, Erin Keith
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M5. KEl TH (Good afternoon, |adies and gentl enen.
The PMA product under consideration at this tine is the
Gst eoni cs Constrai ned Acetabul ar Insert. The applicant for
this device is the Gsteonics Corporation of Alendale, New
Jersey, and | would like to thank themfor giving an
excel l ent presentation.

The primary review teamfor this subm ssion
consi sted of nyself, Erin Keith, as the |ead reviewer, and
Dr. Stephen N ghtingale as the clinical reviewer, and T.C
Lu as the statistical reviewer.

Qur presentation today will be brief. | wll
describe to you the proposed indications for use, the device
itself and some preclinical studies provided by the
applicant. Dr. N ghtingale will describe the clinical
studi es. Wen Dr. N ghtingal e has concl uded his coments |
will present to you questions on which the FDA i s seeking
the Panel's comrents and advice. The questions w || | ook
very famliar

The proposed indications for Osteonics'
constrai ned acetabul ar insert is for use as a conponent of
the total hip prosthesis in primary or revision of patients
at high risk of hip dislocation due to a history of prior
di sl ocation, bone loss, joint laxity or intraoperative
instability.
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As the nane of the device suggests, this is a
constrai ned acetabul ar insert. The device designis a
bi pol ar head captured within an ultra-hi gh weight nol ecul ar
pol yet hyl ene head. Wiile not necessarily conpletely
accurate, a good way to visualize this device is to think of
it as two concentric hem spheres. The inner hem sphere or
the bipolar head is constructed fromultra-high weight
nmol ecul ar pol yet hyl ene, backed by a cobalt chromum all oy
shell. This conponent al so has a pre-assenbl ed ultra-high
nol ecul ar wei ght pol yethyl ene retaining ring for the fenoral
conponent .

The outer hem sphere is al so constructed from
pol yethyl ene. It has a 10 degree overhand on one side. The
mouth of this conponent is snaller than its inner
hem sphere. The nouth of the conponent is also encircled by
atitaniumalloy retaining ring. Below the 10 degree
overhang the outer perineter of this conponent is encircled
by a cobalt chromumalloy wire which incorporates with
integral barbs with any appropriately sized Gsteonics netal -
backed shel I.

The entire bipolar outer polyethylene |Iiner
assenbly is pre-assenbl ed by the applicant at the factory.

The entire assenbly is captured within any standard netal -
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backed shell or any standard fenoral head conponent can be
i ntraoperatively snapped into the bipolar bearing insert.

The device would be available in thr ee inner
dianeters and five outer dianeters. The size range fits any
of the Gsteonics margi nal netal -backed shells with a 52 nm
or larger dianeter and any appropriately sized Gsteonics
fenoral head conponent.

The applicant's description of the preclinica
data was conplete and, therefore, I will not go into great
detail concerning its testing. In general, the preclinica
data provided by the applicant described the device.

However, in brief summary, the applicant has provided the
results of sterility, shelf life, bioconpatibility,
t oxi col ogi cal and nechani cal testing of the device.

The sterility paraneters provided by the applicant
were validated per Any nethod for irradiation sterilization.
The applicant has al so provided validated shelf-life testing
out to seven years, indicating the packaging is capabl e of
mai ntaining sterility for that period of tine.

The materials used in the construction of this
device are typical of naterials found in nost sem -
constrained total hip devices. Even though there were no new
materials used in this device, the applicant did provide

results of sone bioconpatibility and toxicol ogi cal testing
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of the materials. There were no surprises wth these
results.

Gsteoni cs has already described in detail the
mechani cal testing they provided. Therefore, | wll not
repeat their efforts by going into great depth about the
net hods or the results. Briefly, the testing provided by the
applicant attenpted to examne the potential mechani sns of
failure for the device, those being failure of the titani um
retention ring; separation of the fenoral head fromthe
bi pol ar conponent of the assenbly; separation of the bipol ar
conponent fromthe outer polyethylene |liner; and separation
of the entire device fromthe netal - backed acet abul ar shel |
In addition to this, the applicant al so exam ned the | oads
necessary to properly seat the entire device w thin any
nmet al - backed shel |

Dr. Stephen N ghtingale will now present the
clinical data.

Presentation by Dr. Stephen N ghtingale

DR NGHTINGALE Th e clinical data that the
sponsor submitted to us relative directly to this device
consi sted, as you have heard before, of the two
retrospective reviews of the device in clinical practices,
revi ew of Medical Device Reports and letters from el even

physi ci ans who used the devices in their practice. The
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sponsor has already summari zed those el even letters fromthe
physi ci ans, which they call testinonials, and we will sinply
refer to as letters, which are al so summarized in the review
| believe you all got a copy of, and | think you can nake
your own judgnent of our summaries. They did overl ap
considerably and I have no objection to any of the factua
extraction of the nmaterial that the sponsor presented.
Regardi ng the two retrospective reviews, the
conclusion is simlar. | would be repeating what they have
said. In the first study of the practices of Drs. Johnston
and Capell o, they had collected a total of 98 patients and,
again, | wll point out this was 101 procedures in 98
patients so that you will see sonetines retracting data per
procedure and sonetines data per patient. It is pretty close
but it is not exact. The nmean age, | got 72 and they got 70.
This is not a point on which FDA wi shes to take a najor
stand. The percentage of fenales -- the nean weight in
pounds, however, | will point out was a nean of 161. The
range went from100 I bs. to 286 I bs. As they noted, nost of
the patients in the Johnston and Capel |l o practi ces had
previous procedures, 97 out of 101 procedures were done in
pati ents who had had a previ ous procedure. The average
nunber of procedures in those 97 patients was 2.5, with a

range of 1.09.
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| will go to the next slide to show you the
Pellicci data. | couldn't fit themall on one slide but the
point of the next slide is that the patients in the second
series seened to be conparable to those in the first. In
this particular case fromDr. Pellicci, there were 21
procedures in 20 patients. The nean age, 69; percentage
femal es, 76. And, again, the nean weight in pounds, 154,
neverthel ess, ranged from114 to 198. In this particul ar
study we did not have nunbers of previous procedures or the
average nunbers that they had.

In the next slide, the review of the Johnston and
Capel | o conbi ned series showed that roughly half of the
patients in the series had osteoarthritis as their
under | yi ng di sease. A substantial nunber had trauma. And you
can see the remaining list of diagnoses there. Were it says
m scel | aneous for the 20, | can go over this: 3 of those had
tubercul osis; 2 of themhad intraoperative instability; two
had polio. There were 12 lupus cases in this practice; and 1
was | ate herpes di sease. The underlying di seases in the
Pel licci study were not provided in the retrospective
revi ew.

Here you can see themside by side in conparison
The patients are not identical by any neans, but we consider

themto be conparable, prior dislocation being present in
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the majority of the cases of Johnston and Capello, and in
7/21 patients in the Pellicci studies.

The matter of interest, of course, is the pati ent
out cones, which | have summari zed here for the two. The
follow up in the Johnston and Capell o was substantially
longer than in the Pellicci series. The outcone variabl e of
greatest interest in the sponsor's presentation was
subsequent redislocation. There were only 4/98 patients in
t he Johnston and Capel |l o series; redislocated in the
Pel licci, 9/20 patients.

To break this down a little better, however, we,
as the sponsor also did, |ooked at subsequent reoperations,
16 in the 98 patients in Johnston and Capello and 2 out of
20 in the Pellicci series.

To give you a rough idea -- well, | should give
you a precise idea of why the patients had reoperations, 4,
as you see above, were for dislocation. Seven of the
patients in the Johnston and Capel |l o had reoperations
because of infection; 2 because of |oose acetabular cup; 1
for a loose fenoral stem 1 for excision of a trochanteric
wire; and 1 because of a fracture below the fenoral stem--
2 fenoral, 2 acetabul ar.

In the Pellicci series, the two required

reoperations did so because of collapse of the acetabulumin
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one case and because of osteolytic reabsorption in the fenur
in the other case. Those are the prinmary outconmes of the
st udy.

The Medi cal Device Reports -- | described this
nmorning a procedure for search in this general area. Wien we
searched for this norning we used the sanme algorithmto
search as we used for the current application. Qur search
identified the same nunber of Medical Device Reports for the
subj ect device that the sponsor did, and all three of those
descri bed recurrent dislocation. There is no other safety
data that we uncovered in this search, nor anything el se
that woul d i npact on our determnation of safety or efficacy
of the device.

M5. KEITH | wll now present the questions for
which the FDA is seeking the Panel's comments and advi ce,
the first being, is the follow ng proposed indication for
use supported by the PVA information for the subject device?
| won't read the indication; you have already heard it.

What are the ap propriate contraindi cations,
war ni ngs and precautions for the device?

Should the indications be limted in any way?

Should there be limtations on the usage of the

device for certain patient popul ati ons?
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Based on the data derived fromthe clinica
studi es or other sources of adequate scientific evidence for
t he Gsteonics Constrai ned Acetabul ar I nsert, are specific
clinical evaluations or tests needed for the selection of
patients for the device?

Because of the constrai ned design of this device,
shoul d there be any special instructions for the short-term
or long-termpatient managenent, including activity
restrictions?

Shoul d any additional or special instructions be
added to the surgical technique for total hip arthroplasty
when using the Gsteonics Constrai ned Acetabul ar | nsert?

Finally, is a separate patient information sheet
necessary for the Gsteonics Constrai ned Acetabul ar Insert?
If so, what type of information should be contained in the
patient information sheet?

And that concludes our presentat ion. Dr. Boyan
back to you

DR BOYAN Thank you very much. Since we are
novi ng al ong so nicely, why don't we go to our two reviewers
fromthe FDA Panel, and ask Dr. David Nelson to give the
clinical review?

Panel Review, Dr. David Nel son
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DR DAVID NELSON | don't have anything of any
prof ound i nportance to say on the clinical studies. The
applicant noted that they weren't prospective. Certainly,
that is okay because this is, by necessity, retrospective.
They al so apol ogi ze for being not controlled and | actually
have no problemat all with that. In fact, devel oping a
controll ed study sonetinmes is difficult because it woul d be
unethical to have the control. So, certainly, the
i ndications seened to be fairly clear and I, as a surgeon,
woul d be unconfortabl e doing one of these and having a
control population. So I have no objection at all to either
it being not prospective or not controlled. |I don't think
you have to apol ogize for it.

| think there is adequate data in the studies in
general to understand that these are safe and effective, and
| don't think I have anything nore to say.

DR BOYAN Thank you. Dr. Markol f?

Panel Review, Dr. Keith Markol f

DR MARKCLF:. Yes, basically | was interested in
the failures in the nmechanical testing, particularly
interested in the four failures which averaged about four
percent in one of the studies. It was of particular interest
to ne that two of the failures were at the shell-bony

acetabul ar interface. One of those occurred at four nonths
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in which the shell dislodged fromthe cement mantle. The
second, on a different patient, occurred at 53 nonths and,
again, it was dislodged fromthe bony acetabul um There was
an additional failure in which the plastic conponent pulled
out of the netal backing at 17 nonths. Then, finally, there
was one which we saw where the retaining ring of the pre-
assenbl ed device was found to have dissociated, resulting in
a di sl ocation.

In terns of nmechanical testing, the capture forces
are really quite high. It is a fairly conplex unit and I
have difficulty trying to understand it just fromthe
drawings. It would certainly be nice to see one in front of
you and it would answer a lot of questions. There are a | ot
of different assenblies here, one of which is pre-assenbl ed,
and that basically has a very strong capture nonent,
aver agi ng around 450 i nch-pounds of torque, of |ever-out
nmonent .

Al so the camout of the fenoral ball depends upon
the size of the head, and basically for the 41 mmhead it
ranged from around 300 pounds up to the 52 mmouter dianeter
up to around 460, 490 pounds, again, a very strong capture
mechani cal ly. They al so did sone repeat testing for a
different size and it fell right in the range of the other

devi ces, around 331.
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So it is a very strong mechani cal capture. They
have al so done extensive testing in terns of the push-out
force required to dislodge the plastic insert fromthe netal
shell. | amprobably not using your proper termnology. And,
again, these are very strong forces of capture. So the
devi ce seens to be fairly secure nechanically. Once w get
into the questions, you know, we can tal k about what it
actual |y nmeans, but the mechani cal testing has been adequate
and fairly extensive.

DR BOYAN Thank you very much. This is a post-
prandi al nonent. So everybody can stretch a bit and then we
are going to start the questions. (kay, stretching has
happened right now. | amgoing to open the Panel to the
question and answer period. Questions can be addressed to
people fromGsteonics, to the reviewers fromthe FDA to
either of our primary reviewers, and we will begin the
guestion and answer period with just, again, the genera
questions. W will go around the room W wll start this
time with Dr. Roger Nelson and go in this direction. And
everybody, take this opportunity. You can ask one or nore
questions and then nove on to the next person until we have
all had a chance to ask the issues that are of concern to

us. Dr. Nel son?
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DR ROGER NELSON | have no additional questions
at this tine.

DR BOYAN (Ckay. Let's g oto Dr. Slkaitis next.

DR SILKAITIS: Likew se, I have no questions at
this time.
BOYAN Dr. Hol eman?

HOLEVMAN | have no questi ons.

3 3 3

BOYAN  Dr. Skinner?

DR SKINNER Yes, Dr. Boyan, | would like to ask
a coupl e of questions.

DR BOYAN | thought you m ght.

DR SKINNER | amgoing to | eave a coupl e of
questions for Dr. Markolf and then I would like to ask
anot her question if he doesn't ask the question | think he
is going to ask. But | wanted to ask a couple of things for
ny information. First of all, the range of notion of this
thing is 82 degrees, and that is not variabl e dependi ng on
the head? And that is dependent on your neck diameter? Is
that right?

DR MANLEY: This is Mchael Manley. Yes, it is
dependent on the neck dianeter. The 26 mm head, according to
the data we have here, is 82 degrees. Wth the 22 nm head
that can drop to 70 degrees. so it is dependent upon the

dianeter of the fenoral neck before inpingenent occurs.
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DR SKINNER That woul d be extrenely inportant
for the surgeon to understand in placenent of the prosthesis
in the pelvis since that gets down to just barely an
adequat e range of notion.

DR MANLEY: You are correct. These peopl e have a
barely adequate life style to start with. And the surgeon is
informed in witing of what these ranges of notion are, and
signs a docunent with Osteonics stating that he understands
that, and also stating that he will pass these data on to
his patient.

DR SKINNER You are preaching to the choir. |
agree. These people are severely conpromsed by the
di sl ocation. The bipolar is self-righting?

DR MANLEY: Yes, it is. It is the standard
Gst eoni cs uni versal head repl acenent. So dynam c | oads cause
it to get back into a neutral position.

DR SKINNER And regarding the bipolar and the
pol yethyl ene, with all these bearings in there, what is the
m ni mumt hi ckness of the polyethylene in the | argest heads,
smal | est cup, and what is the thickness of the cobalt
chrom un®

MR CYMBALWK: WIIiam Cynbal uk, hip and upper

extremty steering teamfor Gsteonics. The m ni mumt hi ckness
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of the polyethylene is 4.2 nm and I don't know the m ni num
t hi ckness of the cobalt chrom um

DR SKINNER | will pass at this point.

DR BOYAN Dr. QG eenwal d?

DR GREENVALD: | too would concur with Dr.

Mar kol f that there seens to be -- there doesn't seemto be,
t here has been an extensive anount of nechanical |aboratory
testing, which surely substantiates the concept. M
questions are really devel oped around the fact that we have
multiple articulating surfaces agai nst pol yethyl ene, and I
wonder what the conpany feels. | nean, we have tal ked about
-- | looked at the Pellicci and Johnston total of

redi sl ocations and | wondered whet her or not they suspect or
have any feelings about the increased potential for debris
generation, given the fact that we have nul tiple surfaces
now on articulation. It could be three; it could be four if
| have interpreted it correctly.

DR MANLEY: O course, we do have multiple
interfaces but the notion at any one of these interfaces is
less. | nmean, you either get full notion at one interface,
partial notion at that interface and the difference in
notion is taken up el sewhere. So the actual arc that you
sweep in this conponent frominterface to interface is

obviously going to be different because of the different
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radii of the interfaces, but we do not believe that there is
any evi dence to suggest that the wear of these conponents is
excessive and, certainly, the clinical data shows no
evidence that there is excessive wear occurring or an
excessi ve incidence of osteolysis with these conponents.

DR GREENVALD. | would certainly suspect from
just looking at the potential mechanic kinetics and notion
of the surfaces that the sliding distance between any one
surface with respect to the others is likely to be less than
a single hip articulation. So it is just an interesting
perspective that you have multiple surfaces, netal on
pl astic, articulating.

The second question | have relates to the outer
shell. Now, fromour own evaluations in the [ aboratory I
note that we have at m ni numone, an apical hole, and two,
with nine potential holes. | just wondered in what variety
is the outer shell offered. Is it offered wth just the
apical hole? Is it offered with screw hol es?

DR MANLEY: No, thereis no -- within the
constrained insert conponent there is no shell suppli ed.

DR GREENVALD. No, but it can articul ate agai nst
any shell --

DR MNLEY: Right.
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DR GREENVWALD:  Right, | recognize that. But the
poi nt of ny question is that increasing the nunber of holes
decreases the potential conformty between the outer I|iner
of the constrained device and the inner surface of the fixed
shell that you are putting it into. And | just wondered do
you have any idea of the kind of shell surfaces that
Pel licci and Johnston put these into? Wre they screwed in?
Are you follow ng ne?

DR MANLEY: You nean do these nmultiple hole
shell s have screws in --

DR GREENVWALD:  Right, because it seens to ne the
| arger the nunber of holes in the acetabul ar shell, the
greater the potential for naterial damage at that interface.
| amjust curious to know.

DR MANLEY: That question was never specifically
asked of the surgeons. The earlier data will have no screw
holes with one particular type of cup and six or eight with
anot her type of cup.

DR GREENVMALD:  Ckay. Well, | nean, | know from
our own evaluations in the |aboratory, Dr. Manley, that we
have | ooked at one with an apical hole. W have | ooked at a
nmaxi mum where there were nine holes. And it would seemto ne
that the one with nine holes would offer |ess of a surface

for potential contact, ergo, greater stresses anong the
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contact surfaces. And | was just curious to knowif that was
a concern fromthe nmanufacturer that cups that have a
maxi mum nunber of holes mght increase the potential risk of
materi al damage to that outer polyethylene |iner.

DR MANLEY: No, we don't think so because we have
done testing on Gsteonics acetabul ar shells and have yet to
prove or disprove that increasing the nunber of screw hol es
in the shell therefore increases the stresses on the back
side of the liner and, therefore, |leads to greater danmage of
the liner. W have yet to find any difference between them

DR GREENVMALD:  Ckay, thank you.

DR BOYAN Thank you, Dr. Geenwald. Dr. Rudicel?

DR RUDI CEL: (ne request, you said that you had
one of these devices, if you could pass that around | woul d
love it --

DR MANLEY: Here.

DR RUDICEL: Geat. | think you had one with the
fenoral head al so. And just a mnor point, you nentioned
t hat surgeons contact Osteonics ahead of time and you tal k
to them about the appropriate indications. | amcurious, in
Johnston's study, for exanple, 30 patients had the device
because of intraoperative instability, meaning that he m ght
not have known he was going to use it ahead of time. Do you

talk to themafterwards or what is the situation with that?
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MR KOCH | don't believe we talk to them
afterwards. W informthemof what we stated we did here,
and then they use their nedical judgnment, obviously, as to
howto utilize the device. | mean, they nust have an
indication that this device may be needed in surgery. Dr.
Johnston, | will be honest with you, is one that has one of
t he bl anket approvals that Dr. Manl ey di scussed, in which he
gets a script, if you wll, for these devices to be able to
put themon the shelf and then have them avail abl e shoul d he
need them But he has certified that in his usage of the
device he will informhis patients.

DR RUDICEL: So in another surgeon's inst ance,
for exanple, who mght not be using themvery often, they
woul d have to have thought about it ahead of time, called
Gsteonics and gotten the product.

DR MANLEY: That is correct. Lt me nake that
conpletely clear. There are two types of surgeons that use
these, one who is a casual user, if you like, and that
person has to call Gsteonics on a case by case basis. The
second one is a nore than casual user, like Capello and
Johnston who use themfairly regularly, and then they have a
script with Gsteonics which allows themto keep themon the
shel f. Under those circunstances, of course, they can use

themintraoperatively.
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DR RUDI CEL: Thank you.

DR BOYAN Dr. Rudicel, while you are | ooking at
the sanple, shall we go ahead?

DR RUDI CEL: Yes, | have finished.

DR BOYAN You have finished? Ckay, Dr.
Rangaswany?

DR RANGASWAWY: | don't have any questi ons.

DR BOYAN Dr. Besser?

DR BESSER | have one question. You discussed
the possibility of doing a closed reduction. After this
joint has dislocated is the acetabular insert still viable
as far as being able to relocate the hi p? And have you done
any studi es, either bench-testing where you have di sl ocat ed
the hip and then relocated it and seen what you have |ost in
st rengt h?

DR MANLEY: The point here is exactly the reverse
of that. The point here is that it is alnost inpossible to
do a closed reduction because if the failure occurs between
the bipolar and the constrained |liner then, that had al ready
been pre-assenbled in the factory. You cannot do that
intraoperatively. If the failure occurs between the plastic
liner and the acetabul ar shell, there is a locking ring in
t here whi ch, again, you cannot put in during cl osed

reduction. So the warning that is given to patients is if
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this inplant dislocates it is alnost inpossible to put it
back w thout going to open surgery.

DR BESSER | amcurious about your use of the
word al nost .

DR MANLEY: Well, | should not say alnost. It is
conpletely inpossible to put it back w thout --

DR BESSER | f the dislocation were at the
fenoral head juncture -- you have nost junctures than nost,
but if it were the fenoral head comng out of what | will
call the acetabular insert --

MR KOCH Bipolar.

DR BESSER R ght, the bipolar insert, then could
that be reduced possibly in a closed surgery, wthout
opening it, and if it were reduced in that manner, what is
the loss in strength or integrity of the prosthesis?

DR MANLEY: There is a tiny chance that it could
be reduced, but the problemis if the head comes out of the
bi polar, the only way it can cone out is by the damaged
| ocking ring inside the bipolar. So under those
circunstances, if that cane out, there is a 99.99 percent
chance that the surgeon will go back into the hip because
there is somet hing danaged with the conponent.

DR BESSER Ckay. And in any one of these open

reductions the acetabul ar insert woul d be repl aced?
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DR MANLEY: Yes, it woul d.

DR BESSER kay, thank you.

DR BOYAN Let ne get the Panel back on task
here. I have two things, one is a cooment that | only wanted
inthe record, it is not really applicable to the head
conponent but it is applicable to sonme of the data that you
presented as preclinical data. Since this is a unique
situation, or not unique but it should not be very common or
ongoi ng over a long period of tinme, in the FDA these calls
for former 510(k)s, | amnot going to go back and say t hat
the testing, the preclinical testing was inappropriate
because a deci sion was nade based on that preclinical
testing. But in the future | would like to have the FDA
reconsi der how they | ook at tissue conpatibility with
materials that are going to be primarily in bone; that
| ooking at tissue conpatibility in nuscle may not be the
nmost appropriate place to | ook.

In this case you have shown data not only for the
titani um conponent, the cobalt chrone conponent, but also
for both naterials coated with ceramc. And in all four
materials, while the studies were done certainly wthin
regul ations, | would question that nuscle is the appropriate
tissue to test that in. Miuscle is not the appropriate tissue

and bone is the appropriate tissue. Bone in contact, not
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only cortical bone but bone in contact with nmarrow woul d be
a nore appropriate testing site.

Then | would like to just support Dr. Geenwald s
comments on the pol yethyl ene. These devices will go
primarily into people with lower levels of nobility but not
exclusively, and there is a considerabl e anmount of
pol yet hyl ene there that has plenty of opportunity to wear
away, and even though wear is mninal, with that many
articulating surfaces any wear that can accunulate, if it
does accumul ate has a negati ve consequence to the patient.
And | think in younger people or nore active peopl e that
mght be a nore inportant problemthan it would be in a nore
sedentary i ndividual .

Now | would like to turn to Dr. Nel son

DR DAVID NELSON  Actually, | would like to just
ask one sinple question both of Dr. Geenwald and of Dr.

Mar kol f. The cyclic test of the device, when they tested
came out was nuch higher, and they thought it mght be to

t he wor k- hardeni ng of the pol yethylene. Is that a reasonabl e
expl anati on?

And follow ng up on your questions earlier this
norning, Seth, of testing with cyclic testing, do you think

it is useful to recoomend that that be | ooked at further?
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DR GREENVMALD:  Vell, | certainly think that in
this instance they certainly did test in a cyclic nmanner.
And | think that | was satisfied with the cyclic nature of
the load application. | think that work-hardeni ng argunent
is not an unreasonable one. | think that, yes, it can --
pol yet hyl ene | think can be work-hardened, particularly as
you sinply deformit withinits elastic range, and beyond
its elastic range you can al so work-harden it. So | think
that those comrents are appropriate. | don't think they are
i nadequat e.

DR DAVID NELSON It is just that that one test
was outside the standard deviation of their other ones, and,
you know, it was several times that. So is that a reasonabl e
expl anation or is there a need to really do sone nore tests?

DR GREENVMALD:  \Vell, when | read the data |
couldn't really think of another rationalization as to just
why there was such a difference in the standard devi ati ons
that you referenced. But | would |like to ask perhaps the
conpany. Are there any other thoughts about that, Dr.

Manl ey, as to other than work-hardening that mght be an
expl anation for the increased apparent retention?

DR MANLEY: Well, we certainly racked our brains
at the tinme that testing was done. | nean the testing was

done sone years ago now, and that was the only rational
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expl anation we could cone to at the tinme. No, we are
stunped. It was the only reasonabl e expl anati on.

DR SKINNER Could it be, Dr. Manley, that you
didit at 30 Hz and you heated the plastic?

DR MANLEY: That is a possibility | suppose,
al though in those days we did not neasure the tenperature of
t he conponents.

DR GREENWALD:  Thirty Hertz is pretty quick,

M ke.

DR MANLEY: Twenty Hertz.

DR GREENVWALD:  Even that is pretty fast. | mean,
that is hot tinme, | would think, unless you cooled it in
sone nanner .

DR MANLEY: R ght --

DR BOYAN Centl enmen, gentlenen, comments? Sone
of those commrents were by Dr. G eenwal d and sone of the
coment s have been by Dr. Skinner and sone of the comrents
have been by Dr. Manl ey.

DR GREENWALD:  Yes. You tested at 20 Hz, and |
said that was hot tine. | know that when we test
pol yethyl ene in the | aboratory we are certainly down to
around 2-5 Hz and often tines cool. And | guess one question

is was any attenpt at cooling nade that you can renenber
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fromthese tests, and | recogni ze they were done a while
ago?

DR MANLEY: The infornation that we have here is
that there was sone attenpt nmade to nmeasure the tenperature
of that test. Is that correct?

MR CYMBALWK WIIiam Cynbal uk. Yes, sone attenpt
was nmade to nmeasure that test. | don't remenber the val ue
offhand. It was no nore than approxi mately 90 degrees
Fahrenheit, the heating, during that testing period.

DR GREENVALD. What does that nean i n centigrade?

DR BOYAN Are we in a scientific exchange that
we can understand? Wiat is the point of this discussion?

DR GREENVMALD: Vel |, the point of this discussion
is was the tenperature raised sufficiently enough to cause
damage to the polyethylene and alteration in its structure?
And at 90 degrees Fahrenheit, as ny colleague here is
informed me, is about 35 degrees centigrade, and the body
tenperature is 37 degrees centigrade so it is unlikely that
the tenperature played a role, although | am surprised that
the tenperature was that lowat 20 Hz, but if that is what
your thernocoupl es, or whatever device you used, indicated,
| will accept that.

DR BOYAN And is the answer to this question

i nportant or germane to our discussion of the product?
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DR GREENVALD.  Well, it could be gernmane to the
apparent increase in the capture ability of the mechani sm
But if that tenperature is as they said it is, that is well
within the body tenperature ranges.

DR BOYAN Ckay. Dr. Manley, is there anything
you want to say in response?

DR NANLEY: No.

DR BOYAN Ckay. Dr. David Nel son, are you
conpl ete with your questioni ng?

DR DAVID NELSON  Yes. | just wanted to ask Dr.
Markol f if he wanted to answer that as well.

DR MARKCLF: | amalways worried about an N = 1.

(Laught er)

DR GREENVALD. Yes, you have a good point there.

DR DAVID NELSON  Not only N =1 but it gives you
data you didn't expect. You expect a |lower nunber and it is
hi gher. That scares you a little bit.

DR GREENWALD: That is a good point actually.

DR BOYAN Dr. Markol f?

DR MARKCLF: You seemto have nore of a close
control than nost conpanies on who gets these and under what
circunstances. So | would al so assune that you have control
on getting them back, you know, when they fail. O these

four devices that we have had, were you able to exam ne them
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to see, for exanple, why the titaniumring, you know, cane
off? WAs it a tol erance probl en? Have you | ooked at the
conponents that were reported here?

DR MANLEY: Let ne just answer a bit about the
titaniumring comng off. | think I confused the Panel wth
the slides | showed of Dr. Capell o' s case. The case | showed
was an intact constrained insert. The titaniumring appears
to float in space but it is still attached to the
pol yet hyl ene. So those slides were a success, not a failure.
As far as we know, we have not had any with the titanium
ring comng off, have we? Ckay, | m sspoke. There are two
cases that the clinical people know of where the titani um
ring cane off. That was not one of themthat | showed. That
was a success.

DR MARKCOLF. Wre those conponents returned to
the factory for anal ysis? Because this was a pre-assenbly,
right?

MR CYMBALWK WIIliam Cynbaluk. It was a pre-
assenbl ed device. W did not receive any of those conponents
back for analysis.

DR MARKCLF: D d you try to get them back?
nean, since you have control over who gets them and under

what circunstances, you know, in the future can you ask?
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MR KOCH This is Bob Koch. For conplaints which
conme in we certainly have an obligation to investigate
those, and we nake attenpts there. In this instance, this
information was retrieved, as you are well aware, fromthe
retrospective basis and the conponents had apparently been
di scarded without the ability to review those.

DR MARKCLF: Howis that ring held in place? Is
there a little snap, you know, |ike we saw -- well, we can't
tal k about what we saw this nmorning, but howis that held in
pl ace?

MR CYMBALWK That ring is held by a nechani ca
groove in the polyethylene and it is assenbl ed by cooling
t he pol yet hyl ene, and then pressing the ring over --

DR MRKOLF. Is there alittle |edge

MR CYMBALLK: R ght.

DR MARKQLF. Again, this is nore of a comrent,
simlar to what we tal ked about this norning, but I would
urge that as a design consideration that naybe sone
cadaveric testing be done to see, you know, what boundari es
you have, and | will tell you why. Because this norning for
the device, and | can talk about this because it is public
record, it was around 150 i nch-pounds of |ever-out nonent.
For your device the nunbers are considerably higher. | think

the | owest one was around 300 and it went up to close to
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600. So there is certainly a nore extensive capture or a
stronger capture of your fenoral ball and the device.

| also noted that in two cases you had a possibl e
-- well, you did have a dissociation of the device fromthe
bony acetabulum So it actually did pull out. So I amtrying
to hone in, you know, on this safety fuse, if you will, and
t he pop-out nonent, and | amjust wondering, you know, what
your thoughts are about that and have you given
consi deration to maybe | oosening the tol erances? You nay be
alittle too high in your capture val ues.

MR CYMBALWK WIIiam Cynbal uk. The bet we can do
is to test a well-cenented acetabulumin the | aboratory, and
the 450 pounds is still below the value of a well-cenented
prosthesis. It is inpossible for us to test --

DR MARKCLF: And you tested those in cadaveric --

MR CYMBALLK No, we tested those in simulated
f oam pel vi ses.

DR MARKCOLF. Again, it is just a recomrendati on.
| think if you can get a bound on that nunber, it may help
you down the road in determ ni ng whet her your devi ce naybe
has too nmuch capture because you certainly don't want to
di ssoci ate that bony bed.

DR MANLEY: Absolutely. Let ne just nake a

comrent. One of the problens with this type of device in a
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patient who is already highly conpromsed is you really
don't know what the fixation is |ike between the netal

acet abul ar shell and the underlying pelvic structures. (ne
of the ones that failed was, in fact, failure of an
allograft, an acetabular allograft. And to sinulate an
acetabul ar al l ograft, of course, is alnost inpossible.

DR MARKCOLF: R ght.

DR MANLEY: Sone of the conponents are cenented,
some are porous ingrowh. There is a wide variety of things.
Sonme of the patients are suffering frommaybe not very
stabl e shells but the surgeon mght still try to put in his
constrained insert in and | eave the shell behind for other
r easons.

So | think the best we can do is to conpare
agai nst an idealized standard, if you will, and the best
i deal i zed standard we have is this test that is done in the
so-cal l ed Daro foam which sinulates the structures and the
nmechani cal strength of cancel |l ous bone. And under those
ci rcunst ances, when you test the lever-out of this
constrained insert, if you |look at the failure cascade, if
you will, when you apply a nonent into this insert, you
firstly tend to dislocate the polyethylene liner within the
shell; secondly, the bipolar of the polyethylene |iner; and

the third -- and the strongest interface in this ideal
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circunstance is the cenented interface between the
acet abul ar shell and the underlying simul ated bone.

DR MARKCLF: | agree that testing in foam does
have value. In ny view, the nain value is conparing design A
to design B. Wat | guess | amlooking for is just sort of a
rough bound of the strength of the human cadaver pelvis and
the inplantation

DR BOYAN Dr. Skinner, did Dr. Mar kol f ask the
question that you wanted to ask.

DR SKINNER he canme pretty close, and | think
Dr. Manley cane pretty close to addressing it. | mssed
whi ch was the strongest interface. Is it the bone-prosthesis
interface? And if so, which one is that?

DR MANLEY: The simul ated bone-prosthesis
interface, cenented; the cenented, simnulated bone-prosthesis
interface was the strongest to | ever-out.

DR SKINNER And we have no idea what the
ingrowt h interface prosthesis woul d be?

DR MANLEY: W have a ttenpted in the past, and
have no data here, to use epoxy conpounds to sort of
simul ate bone ingrowh into these conponents, but it is not
a very reliable way of doing things so the best we can do is
to cenent a shell and say that our cenented shell is, quote,

our gold standard and conpare these other things to that.
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DR SKINNER | guess the reason | amraising this
question is | amconcerned that -- | amnot famliar with
the Gsteonics cup and | amconcerned that the virgin
inplantation of this shell may not be strong enough. | can
understand it being replaced in a revision situation for
di sl ocation, not taking the shell out, putting in a new
constrained cup. | can understand that. But | am concerned
that when intraoperative instability is discovered and you
decide to put in a cup that an ingrowth cup may not be
strong enough in the early postoperative period, or even in
the | ate postoperative period, wthout screw fixation to
provide stability to prevent that interface fromfailing.
Was that clear?

DR NMANLEY: You are tal king about the situation
where intraoperatively a surgeon puts in one of these
devices into a press-fit porous ingrowh socket that he has
just placed? Is that your concern?

DR SKINNER  Yes.

DR MANLEY: Well, the bone ingrowh into the
porous socket will not take care of the nonment applied by
i npi ngenent on the edge of the constrained insert. Dd I
understand that correctly?

DR SKINNER Yes.
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DR MANLEY: | had a simlar concern nyself, and
that is why we try and put these -- not constraints; it is
the wong word, but this advice out to surgeons about how
t hese devi ces should be used. But | do take your point that
any insert in which inpingenent is a high probability has a
possibility of damaging a biol ogical ingrowh interface
before the biological ingrowh is conplete. That is quite
correct.

DR SKINNER | woul d suggest that this mght be
hel ped by screws.

DR MANLEY: | take your suggestion as reasonabl e.
It certainly woul d be hel ped by screws.

DR BOYAN Are there a ny other general questions
fromthe Panel ? Dr. Skinner?

DR SKINNER Back to the wear issue -- | amsorry
to hit on this again, but you nmentioned 4.2 mmas a m ni num
pol yet hyl ene t hi ckness for a pol yethyl ene piece that is
between two netal interfaces, and that is quite thin and I
woul d be concerned, as Dr. G eenwald was alluding to, this
being at the outernost polyethylene |ayer. |Is that where the
4.2 mmcan be? Because, if that is where it is with screw
hol es, the contact stresses can be extrenely high there.

MR CYMBALWK WIIiam Cynbal uk. Yes, that is

where it is. It is the outer |ayer of polyethylene. It is a
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much broader bearing surface at that point because you are
bet ween t he bi pol ar conponent and the shell. So it is not a
point contact like you find in sonme of the earlier joints
where you have a very thin pol yethyl ene between a snal |

di anet er head.

DR BOYAN Yes, Dr. Geenwal d?

DR GREENWALD:  Just driving this a little bit
further, in the Johnston study, Capello study, how many f
t hose were cenented and how many of those were uncenented?
Can you answer that question?

M5. NAUGHTON: | am Mary Bet h Naught on, nmanager of
clinical research at Gsteonics. Ei ghty percent of themwere
uncenented. | don't know about suppl enental screw fixation.

DR GREENVWALD. Yes, | asked that question
earlier, did you have any idea of the nunber of screw hol es?
| guess | have to express a little bit of a concern about
that surface at 4.2 mmin relationship to the nunber of
holes. And it is sonething that | guess probably you are
just going to have to wait and see as tine progresses as to
whet her or not -- | nean, you gain the advantage of better
bone fixation to the bony bed with the adjunctive use of
screws, but you also dimnish the potential contact surface
bet ween the outer surface of the polyethylene Iiner and the

i nner surface of the acetabul ar shell.
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| noticed as | | ooked through this, and | just
kind of noticed this, are sone of these conponents nol ded,
M ke?

DR MANLEY: As far as | know, they are al
machi ned. They are all nachi ned, yes.

DR GREENWALD:  They are all machi ned?

DR MANLEY: Yes.

DR GREENVALD. Thank you

DR BOYAN Ckay, do we have any ot her questions
or comments? Yes, Dr. Besser?

DR BESSER The snal |l est pol yethylene ring on the
inside of the acetabular is cut. Is that just for the
denonstrati on?

DR MANLEY: The ring in the bipolar is nade that
way so that you can expand the ring to get the head through,
and then the head will not pull out through the ring. The
ring jans into the nmouth of the bipolar insert. If that ring
was a solid piece you woul d have to stretch the ring to get
the head in. So the ring just pushes apart to get the head
past it, and that design was first produced in 1979 or 1980.

DR BOYAN Do we have any nore questions or
comments? Dr. Besser?

DR BESSER Mark Besser. The snall est

pol yet hyl ene ring on the inside of the acetabular insert is
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cut. Is that just for the denonstration one or for the
actual one?

DR MANLEY: Mchael Manley. The ring in the
bi polar is made that way so you can expand the ring to get
the head through. Then the head will not pull out through
the ring. The ring jans into the nouth of the bipol ar
insert. If that ring was a solid piece, you d have to
stretch the ring to get the head in. So the ring just
pushes apart to get the head past it, and that design was
first produced in 1979 or 1980 and it's been sold all over
the world ever since. |It's a proven |ocking device for this
particul ar insert.

DR BESSER | wasn't concerne d with its ability
tolock in but as just two nore edges for potential wear
between the surfaces. | wasn't sure whether that's the way
it was made or whether that was justE--

DR MANLEY: Mchael Manley. That is the way it's
nmade, yes.

DR BOYAN Ckay. | think that the best thing for
us to do is take a 10-mnute break. Do you have further
guestions?

(No response.)
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DR BOYAN | asked at the very beginning. What
we'll do is take a 10-mnute break, conme back and when we
conme back, Ms. Nashman will explain to us the voting.

PANEL MEMBERS: Questi ons.

DR BOYAN | forget the FDA questions every tine.
W do have to do the FDA questions. Do you want to do them
now? | really thinkE-- 1'mgoing to argue with you on this
one, Seth. This group needs a break. W're going to do the
FDA questions when we cone back.

(Recess.)

DR BOYAN The panel is back. Let's start with
the questions for the FDA This is to keep everybody awake.
I'lIl decide who's going to be first. [I'll make an
assessnent as to the first speaker and then we'll go either
tothe left or the right, so you don't know when you're
com ng up

Panel questions. The first question we've been
asked to address is the follow ng proposed indication for
useE-- is our slide person here for putting the questions up
on the projector?

The first question: |Is the follow ng proposed
indication for use supported by the PVA information for the
subj ect device? The Gsteonics constrai ned acet abul ar insert

is indicated for use as a conponent of a total hip
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prosthesis in primary or revision patients at high risk of
hip dislocation due to a history of prior dislocation, bone
loss, joint laxity or intraoperative instability.

If we don't feel that this statenent is supported
by the data that they have presented, then FDA has asked us
to recomrend what we woul d feel woul d make an appropri ate
st at enent .

And to begin this discussion, let's start with Dr.
Rudi cel and then go to Rangaswany. So that's the direction
we' Il go.

DR RUICEL: | think that's an a ppropriate

i ndi cati on, as wor ded.

=

BOYAN Dr. Rangaswany?

RANGASVWAMWY: | agree.

BOYAN Dr. Besser?

BESSER | agree.

BOYAN Dr. David Nel son?

DAVID NELSON | have no objection.
BOYAN Dr. Markol f?

MARKCOLF: | agree.

BOYAN  Roger Nel son?

ROGER NELSON: | agree.

BOYAN Dr. S lkaitis?

3 3 3 3 3 33 33 33

SILKAITIS: No objection.
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BOYAN And Dr. Hol eman?

HOLEMAN | agree.

3 3 3

BOYAN And Dr. Skinner?

DR SKINNER Actually, | see no reason why it
shouldn't be the sane as the one this norning. | would
change it to deficiency of surroundi ng nuscul ature, bone
| oss, neuronuscul ar di sorders and/or previous surgery, as |
think we did this norning.

DR BOYAN Yes. Dr. Geenwal d?

DR GREENVMALD: | would concur with that. Seth
Geenwald. | would concur with Dr. Skinner's comrent.

DR BOYAN |Is that a general feeling anongst the
panel ?

PANEL MEMBERS: Yes.

DR BOYAN Ckay. Then let's nove on to the next
question. Wat are the appropriate contraindications,
war ni ngs and precautions for the device? Should the
indications be limted in any way? Should there be
[imtations on the usage of the device for certain patient
popul ati ons?

For this let's begin with Dr. Nelson and we'll go
towards Keith Markol f second. Dr. David Nel son.

DR DAVID NELSON | have no objection.
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DR BOYAN Wait. No objection? You have to
identify are there any contraindi cati ons, warnings or
precautions for the device?

DR DAVID NELSON Those are witten out. It's

appropriate. | have no objection to the |abeling.
DR BOYAN Ckay. Dr. Markolf.
DR MARKCLF: | agree.
DR BOYAN Dr. Roger Nel son.
DR ROGER NELSON | agree.
DR BOYAN Dr. Silkaitis.
DR SILKAITIS | agree.
DR BOYAN Dr. Hol eman.
DR HOLEMAN | agree.
DR BOYAN Dr. Skinner.
DR SKINNER D d we nake any changes this

nor ni ng?

DR BOYAN | think we did.

M5. NASHVAN |I'msorry; you can't discuss that.
This needs to stand on its own.

DR SKINNER | see. Wll, | have no changes.
don't think that weight limts should necessarily be a
contraindi cati on.

DR BOYAN D. @ eenwal d.
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DR GREENVMALD: | would concur with what Dr.
Ski nner has said.

DR BOYAN So you elimnate the weight limt as a
contraindi cati on?

DR GREENVMALD:  Although | woul d ask the conpany,
do they have any maj or objection to doing sonething |ike
that? After all, it's your nunber.

DR MANLEY: M chael Manley. W have no
objections to what Dr. Skinner and Dr. G eenwal d are sayi ng.

DR BOYAN Dr. Rudicel.

DR RUDICEL: | agree with the contraindications
as they're witten.

DR BOYAN Dr. Rangaswany.

DR RANGASWAMY: | agree with what's been said so
far.

DR BOYAN And Dr. Besser.

DR BESSER | agree with what's been said.

DR BOYAN And | would just like to add the
comrent that again, that there be sone sort of verbiage to
account for the nore active patient that nay present; not
that it be alimtation, that it not be used, but that there
be sone kind of indication that there may be a slightly
different prognosis to be expected with a nore active

patient.
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Al right, any other comments on this set of
questi ons?

(No response.)

DR BOYAN Al right. Going on to the next
question, based on the data derived fromthe clinical
studi es or other sources of adequate scientific evidence for
t he Gsteonics constrai ned acetabul ar insert, are specific
clinical evaluations or tests needed for the selection of
patients for the device?

V' l|l begin with Dr. Rangaswany and go backwards

to Dr. Rudicel.

DR RANGASVWAMWY: | believe they're already spelled

out in the indications.
DR BOYAN Dr. Rudicel.
DR RUDCEL: | would agree there's no other

special tests that are indicated.

DR BOYAN QG eenwal d.

DR GREENVALD. | concur.
DR BOYAN  Ski nner.

DR SKINNER  Concur.

DR BOYAN Dr. Hol eman.
DR HOLEMAN | concur.
DR BOYAN Dr. Silkaitis.
DR SILKAITIS: | concur.
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BOYAN  Dr. Nel son.

ROGER NELSON | concur.
BOYAN Dr. Markol f.

MARKOLF: | concur.

BOYAN And Dr. Nel son, David.
DAVI D NELSON | concur.

BOYAN Ckay. Dr. Besser.

3 %3 3 3% 3 3 33

BESSER | concur.

=

BOYAN. Next set of questions. Because of the
constrai ned design of this device, should there be any
special instructions for the short- and | ong-term pati ent
managenent, including activity restrictions?

And secondly, should any additional or special
instructions be added to the surgical technique for total
hi p arthropl asty when using the Gsteonics constrai ned
acetabular insert? And we'll begin with Dr. Roger Nel son
and nove to Dr. Silkaitis.

DR ROGER NELSON  No ot her additional
constraints.

BOYAN Dr. Silkaitis.
SILKAITIS | concur.
BOYAN Dr. Hol eman.

HOLEMAN: | concur.

3 3 3 3 3

BOYAN Dr. Skinner.
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DR SKINNER Referring back to the comments |
nmade before regarding the attachnent of the acetabul ar shell
to the bone, | think that in the fresh inplantation of an
acetabul ar shell, it would be cogent to recomrend screw
fixation of the acetabul umshell.

DR BOYAN Dr. QG eenwald.

DR GREENVAL D For all the potential down sides
that can occur with multiple screw holds, in terns of
i ncreased contact stresses, | think I would have to agree
with Dr. Skinner in this instance.

DR BOYAN Dr. Rudicel.

DR RUDI CEL: Just a point of information. You're
referring to a noncenented shell?

DR SKINNER  Yes.

DR RUDICEL: | would agree with Dr. Skinner.

DR BOYAN (On the noncenented shel | ?

DR RUD CEL: Yes.

DR BOYAN So, Dr. Skinner, would you put that
addendumin there, that it be a noncenented shell fixation?

DR SKINNER  Skinner. Yes.

DR BOYAN Dr. Rangaswany.

DR RANGASWAMY: | agree with what's been said so
far.

DR BOYAN Dr. Besser.
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DR BESSER | would al so add the caveat that
there was sonething on the slides about if dislocation
occurs, closed reduction may not be possible. | don't
remenber seeing that anywhere in the material presented or
submtted before today and I'd like it nade clear that
cl osed reduction is not possible. | guess that goes on the
physi ci an recommendat i on.

DR BOYAN Yes. Dr. David Nel son.

DR DAVID NELSON | agree with Dr. Skinner,
although I'mnot sure it was stated properly, so | think we
should just state it for the record. | think there's a
relative contraindication for fresh inplantation of this in
the ingrow h node, due to | ack of any substantiating data
that say it's safe.

Am| correctly paraphrasi ng you, Dr. Skinner?

DR SKINNER Harry Skinner. | think you went the
other way, David. | think that what | suggested was that if
you use an ingrowth cup, you should use screws and you're
sayi ng that you shoul dn't useE--

DR DAVID NELSON  No, |I'msaying that there would
be a relative contraindication for the fresh inplantation of
the ingrowh unless you re using the screws. You ve got to
have sonething that's nore than just ingrow h.

DR DAVID NELSON  Yes, | agree with that.

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666



sh

DR BOYAN Ckay. And Dr. Markol f.

DR MARKCLF: | agree.

DR BOYAN Any further discussion on this
particul ar set of questions?

(No response.)

DR BOYAN We have one nore. |s a separate
patient infornation sheet necessary for the Gsteonics
constrained acetabular insert? If so, what types of
information should be contained in a patient infornation
sheet? And we have not started anything with Dr. Besser
Ski nner, do you haveE--

SKINNER Could | interrupt?

BOYAN  Sure.

3 3 3 N

SKINNER | think that, as we have di scussed
in the past, it wuld be cogent to put the information for
the surgeon in the surgical technique book so that the
surgeon woul d have the package insert there, rather than
have it in the package that he's scrubbed and can't read and
it"sinlittle fine print and so forth.

DR BOYAN That's a good addendum and | think
it's inportant that we state that. That's in reference to
the previ ous set of questions.

Now, in reference to the current set of questions,

which is the patient informati on sheet, wi thout entering
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into the discussion of whether or not having conplete
disclosure to a patient is good or bad, because we are
referring that to staff to work out, with respect to this
particular product, is there specific information that
shoul d be on the patient informati on sheet that we need to
tell the FDA our opinion on? Dr. Besser, why don't you
begi n that one?

DR BESSER | think that because of the fairly
| ow range of notion, especially with sonme of the head sizes
for the fenoral conponent, | think that sone indication for
limted range of notion should be given to the patient.

DR BOYAN  Sone indication that they shoul d
expect a limted range?

DR BESSER That they shoul d expect a |imted
range of notion and what that range of notion woul d be.

DR BOYAN Ckay. Dr. David Nel son.

DR DAVI D NELSON  No.

DR BOYAN So let it reflect that Dr. David
Nel son thinks there shoul d be no specific information.
Ckay.

Dr. Keith Markol f.

DR MARKCQLF: | would also say no and | woul d ask,

you know, how can you tell the patient what the range of
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notion is going to be, based upon the 82 degrees or whatever
it is that tested in the |ab? Wat do you tell the patient?

DR BESSER Mark Besser. |'massumng that woul d
be their maxi numrange of notion. They would not do any
better than that and it could result in significantly |ess
than that.

DR MARKCLF: Most likely significantly less than
t hat .

DR BESSER That's the information that | thinkE-
- for many patients, if this is being used in an ol der
patient with severely conpromsed range of notion, it mght
not be an issue. But if this is being used for other
reasons in a younger patient, where range of notion mght be
an issue, where nornally or with a different procedure, they
mght end up with greater range of notion, allow ng thema
different quality of life, that mght be an issue.

DR BOYAN Dr. Manley?

DR MANLEY: Mchael Manley. | just want to naybe
re-explain sonething that probably didn't get over very well
this norning, or earlier.

Each surgeon that uses these conponents certifies
that he tells his patient that receives the conponent that
they will, if they do have the conponent inplanted, suffer a

reduced range of notion. And whether the patient is young
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or old, these patients are all conpromsed individuals in
the first place who are suffering usually multiple

di sl ocations or the probability of dislocation, mainly the
first one. They're suffering nultiple dislocations.

So they're already very conpromsed and they're
told they have two choices: to have a procedure in which
di sl ocation nay still be an issue or this conponent, where
dislocation will be less of an issue but limted range of
nmotion will result.

So that is happeni ng now and t he conpany has nade
its best efforts to nmake sure those patients are informed of
that before they receive the inplant. W can't guarantee
t he surgeons pass that information on but they certify that
they will pass it on before they're supplied the product.

DR BOYAN Thank you, Dr. Manley.

| think the issue fromthe panel's point of view
is that we're recommending to FDA that the patient al so have
access to that information directly, independently of the
surgeon, and that that be included as a patient information
item

Dr. Nel son?

DR ROGER NELSON  Wthout getting off onto the
whol e i ssue agai n of how much information you give the

patient, if the FDA woul d take under advi senent sone form of
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relationship of this loss of range of notion to perhaps sone
functional activities that woul d occur; you know, sonething
that the patient could relate to, because they may not
relate to 82 degrees or may not relate to 60 degrees, but
they may relate to the fact that they may have difficulty
getting in and out of a car or they may have difficulty
sitting on a regul ar size commode, a regul ar hei ght commode,
things |ike that.

So that's just under advisenent and | don't want
to get into the issue of that, but | do think, in this
devi ce, sone consideration be nade of that.

DR BOYAN Dr. Silkaitis.

DR SILKAITIS. Yes. The conpany has nade efforts
to have the patient inforned through the physician. |If this
devi ce has uni queness to it, then that should be
communi cat ed.

DR BOYAN Thank you. Dr. Hol eman.

DR HOLEMAN | concur that the patient shoul d
have an infornation sheet provided that woul d be inclusive
of the information that Dr. Nel son has just nentioned.

DR BOYAN Dr. Geenwald, would you like to nake
a further comment?

DR GREENVWALD:  Not on that question but | do have

a further colmment |'d |ike to nmake.
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DR BOYAN You do have anot her comrent related to
sonet hi ng el se?

DR GREENVALD.  Yes.

DR BOYAN Ckay. Are there any ot her coments
specific to this question?

Yes, Dr. Skinner and then Dr. Rangaswany.

DR SKINNER | think that this falls into the
area of inforned consent and | think it's the territory of
the physician. | don't think that we should be getting into
this.

| think that a patient information sheet, whether
it's stated to be a patient informati on sheet or what, wll
quickly, in the eyes of an attorney, becone part of the
i nformed consent process and | don't think that's where I,
as a surgeon, think that the FDA ought to be goi ng.

DR BOYAN Dr. Rangaswany.

DR RANGASWAMY: | have to agree that the issue
here is what is the information that the conpany is supposed
to provide with this product for the patient? [|'mnot sure
that giving technical information is that useful and we're
constantly crossing over into the field, | guess, of
i nformed consent and what the doctor is going to explain to

the patient.
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These are conprom sed pati ents who have al ready
probabl y had di scussi ons, nunerous di scussi ons about this,
so | don't think we should get mxed up about that. That
bot hers ne about any product, whether it's this one or
anything else. | don't think the patient information sheet,
with details about the product, really is that useful to a
patient.

DR BOYAN Any other comments on this subject?

(No response.)

DR BOYAN Al right. Hearing no further
comments on this subject, Dr. Geenwald, do you want to
bring up your conment ?

DR GREENVALD.  Yes. | wonder, Dr. Manley, if you
coul d address this. A couple of things have just entered
into ny head here as we've tal ked further.

I n your instructions of use, the constrained
acetabul ar insert as manufactured by Gsteonics, is there
verbi age or warnings that it should only be used with a
conpar abl e Gsteoni cs product, fenoral sten?

DR MANLEY: Yes, and that's crucial with this
conponent. One of the crucial factors, for exanple, is the
shape of the fenoral headE-- bearing. There have been
instances in the past where sone bipol ars have been forced

to di sl ocate when they' ve been used with a fenoral head of
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anot her manufacturer, and the design of the bipolar and the
desi gn of the other nmanufacturer's fenoral head have not
been conpati bl e.

So the labeling here specifically states with
Gst eoni cs products.

DR GREENVMALD:  Ckay. Just let ne go on for a
nonment here. The constrained acetabular insert again is
then inpl anted, snapped onto either an existing Gsteonics
stem which is going to renmain intact, or a new one at the
time of insertion, for a dislocation, and this conponent
then i s snapped on.

I's there anything in the instructions that say
anything to the fact that this conponent shoul d not be
snapped off again, once it's snapped on? Because | am
concerned about this inner ring. |'ve played with it nyself
here for alittle while and |I' mconvinced that periodic
snapping on and off of this insert will, in fact, offer
potential damage to the bearing insert, the circunferentia
pol yet hyl ene retaining ring.

| thought you nmade a comment on that when | asked
that before, but is there any instruction? Does the
corporation feel that that indeed shoul d be replaced upon
mul tiple reattachment of the acetabular insert onto a

fenoral head?
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Do you fol l ow what |' m sayi ng?

DR MANLEY: Mchael Manley. Yes. | just need to
ask sonebody here a questi on about what Osteonics |abeling
currently says. QG ve ne 10 seconds.

DR GREENWALD:  Sure.

(Pause.)

DR MANLEY: Mchael Manley. There is nothing in
the labeling to state that these bipolar heads shoul d not be
renoved and reinserted. And, in fact, they have been used,
| think since 1979, certainly 1980, not as part of the
constrained insert but worldw de as a bipol ar repl acenent
for hem arthropl asty.

The usual customary way of using themis to put
themon and | eave themthere.

DR GREENVMALD:  And | eave t hem on.

DR MANLEY: Right.

DR GREENWALD: But let's just facilitate a
hypot hetical situation in the operating room where indeed,
for sone reason, this bipolar is renoved. 1've done it a
fewtimes here and | can tell you that the opening of the
ring, the split ring here, is increased.

DR MANLEY: Mchael Manley. Maybe you're overly
rough with it.

(Laughter.)
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DR GREENVALD. Renenber now, | am an engi neer and
not a surgeon.

DR MANLEY: Mchael Manley. 1In all seriousness,
t hough, you only need to open that ring far enough to renove
the head. W en you actually renove that conponent, you are
actually pulling on the conponent and inserting the key.

As soon as the ring opens enough to free the head,
the head will come off or come out of the bipolar. Doing so
keeps the polyethylene withinits elastic limts. So the
definition states it'll go back to where it came from
have never heard of anybody yet taking it to its plastic
limt toE--

DR GREENVWALD:  Well, it just seens to ne that
it's a logical associated potential for a dislocation.
wonder, in your clinical historyE-- bipolars, et al.E-- have
you experienced any degree of disassociation of this
constrained insert in a bipolar situation?

DR MANLEY: Ten seconds. | have to ask this
questi on.

(Pause.)

DR MANLEY: Mchael Manley. M coll eague here
says we know of no dislocations of bipolars when the bipolar

is in good condition; that is, when significant wear has not
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occurred on the interior bearing or some traumati c event has
not occurred to the patient.

The ot her point he nakes is that the | ocking ring
that you see on that bipolar, when the head is inplanted
inside it, the taper on the head tends to push the ring
cl osed?

DR GREENVWALD:  d oser.

DR MANLEY: Rght. It has not been a
conplication. 1It's not been seen in the nmany clinical
studi es on bi polars done in both Japan and the U S. And it
certainly has not been a conplication on these constrained
inserts that we've | ooked at.

DR GREENVALD.  Thank you.

DR BOYAN M. Keith, did you want to add
sonething to that?

M5. KEITH No, I'mjust taking notes.

DR BOYAN Ckay. Then does Dr. Manley's answer
to your question, Dr. Geenwal d, encourage you to want to
nmake any other statenments with respect to any other
questi ons FDA asked us?

DR GREENVALD:  No.

DR BOYAN Dr. Wtten, did we address the issues
that you needed to have addressed?

DR WTTEN Yes, thank you.
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DR BOYAN Ckay. Anything el se?

(No response.)

DR BOYAN Seeing no further discussion, | am
going to turn this over to Ms. Nashman, who will again
informus what the nechanics are for the voting process.

M5. NASHVAN | know this is getting a bit
t edi ous, having done three of these in a very short period
of time; yet | still need to read the voting instructions,
| est you all have forgotten

Now t hat you' ve fini shed your discussion, you'l
be asked to fornally vote on the recommendati on to the FDA
on the submssion. Dr. Boyan again will ask for a notion
fromthe panel and there are three options. Those are
approvabl e, approvable with conditions or not approvable.
Again |'mjust going to read through this to reinforce your
nenory.

They' re described as follows. |If you vote that
the PVA is approvable, you re saying that the FDA shoul d
approve the PMA with no conditions attached. |If you vote
for a recomrendati on of approvable with conditions, you' re
attaching specific conditions to your recomendation that
FDA approve the PMA.  The conditions nust be specified when

a notion for approvable with conditions is nade. |In other
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words, you rmay not vote for approvable with conditions and
then determne the conditions |ater.

Exanpl es of preapproval conditions are changes in
draft | abeling and resol ution of questions di scussed.
Exanpl es of post-approval conditions are post-narket studies
and the submssion of periodic reports. 1In all cases you
need to propose the extent of the conditions of
approvability. This includes the nunber of patients to be
foll oned and/or the nunber, interval and types of reports to
be considered. In all cases you nust state the reason or
t he purpose for the condition.

The third option for recommendati on is that of
nonapproval . The act, Section 515(b), Part 2, paragraphs A
through E, state that a PVA can be deni ed approval for a
nunber of reasons. The first three nost relevant are a | ack
of showi ng of reasonabl e assurance that a device is safe
under the conditions of use prescribed, recomended or
suggested in the |labeling. The second reason is to suggest
a | ack of show ng of reasonabl e assurance that the device is
effective under the conditions of use prescribed,
recommrended or suggested in the labeling. And the last is
that you believe that the proposed |abeling is false or

m sl eadi ng.
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If you vote for disapproval, FDA asks that you
identify the measures that you believe are necessary or the
steps that shoul d be taken to place the application in an
approvabl e form

The voting process is going to begin with a notion
froma nmenber of the panel. It nay be any of the three
fornmsE-- again, recommendation of approvabl e, approvable
with conditions or nonapprovable. |If the notion is
seconded, the chair will ask if anyone would like to discuss
the notion, and we'll continue fromthere.

Again, pleas e renenber that the proceedings are
taped for later transcription. Nonverbal signals are not
captured on tape. |If you wish to second, you should state
so rather than noddi ng your head or wavi ng your hand. And
when you vote, you'll need to do so verbally, not just by a
show of hands. Your vote nay either be a yes, a no or an
abstenti on.

The majority vote carries the notion and the
voting nenbers for this afternoon's portion of the neeting
are as follows: Drs. Besser, Geenwald, Markolf, David
Nel son, Roger Nel son, Rangaswany, Rudicel and Skinner. Dr.
Boyan, as the chairperson, votes only in the case of a tie.

At this point I will turn the voting process over

to Dr. Boyan.
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DR BOYAN (Ckay. First let ne state that | need
to entertain a notion. The notions, again, can be
approvabl e, approvable with conditions or not approvable.

Do | hear a notion?

DR MARKCLF: | nove for approval with the
conditions that we have di scussed.

DR BOYAN Ckay. Do | have a second for the
nmotion? The notion is vote for approvable with conditions,
as di scussed.

DR WTTEN Excuse nme. | think it would be
hel pful for us if you could just enunerate those conditions
as part of your notion.

DR MARKCLF: Barbara, you've been witing them
down?

DR BOYAN |'ve been witing themdown, yes. The
conditions, as discussed, are that the surgeon infornmation
i ncl ude the discussion of the use of screws for using theE--
Dr. Skinner, will you do ne the courtesy of doing the
conditions? You state it so clearly.

DR SKINNER Which conditions?

DR BOYAN The condition for using the acetabul ar
cup in a freshEsurgical situation.

DR SKINNER The indications, you nean?

DR BOYAN  Yes.
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DR SKINNER The indications would be this device
is a constrained acetabular linear and is intended to be
used for total hip arthroplasty in patients with a high risk
of dislocation and cases such as previous multiple
di sl ocation history, severe joint |laxity, deficiency of
surroundi ng nuscul ature, bone | oss, neuronuscul ar di sorders
and/ or previous surgery.

DR BOYAN Ckay. That was condition nunber one.
And condi tion nunber two had to do withE-- David Nel son,
maybe you coul d phrase that one for us.

DR DAVID NELSON That there's a relative
contraindication to fresh inplantation with an i ngrowth cup
and not using the screws. Now, that may be phrased better,
but that would be it.

And 1'd like the third condition to be what Dr.
Ski nner mentioned before, that the information of use to the
surgeon that's nornally contained in the package insert be
pl aced in the surgical technique nmanual, where it's
avai |l able to the surgeon prior to the tinme of surgery.

DR BOYAN Al right. So those are the three
conditions for voting for the motion. |s there a second for
that notion?

DR DAVID NELSON  1'Il1l second.
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DR BOYAN Dr. David Nel son seconded the notion.
I's there any discussion of the notion?

(No response.)

DR BOYAN Hearing no discussion, then | suggest
that we begin with Dr. Roger Nelson, going this way around
the room and vote to approve the notion, disapprove the
notion or abstain.

DR ROGER NELSON Roger Nel son. Approve the
not i on.

DR BOYAN Dr. Markolf? Wll, the notionE--

DR ROGER NELSON  Approve the notion with
condi ti ons.

DR BOYAN W' ve already handled that. The
noti on has the conditions and now we're approving the
nmoti on, which contains the conditions, and then we'll go
around and discuss it. So you approve the notion as it
st ands.

DR ROGER NELSON  As it stands and the rationale
bei ng the di scussion we've had in the past few hours.

DR BOYAN R ght. You don't need to give us the
rationale until we get the vote in.

Dr. Markol f.

DR NMARKCLF:.  Approval .

DR DAVID NELSON  David Nel son, approval .
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BOYAN  Approval ?
BESSER  Mark Besser, approval.

RANGASWAMY:  Leet a Rangaswany, approval .

3 3 3 3

RUDI CEL: Sally Rudicel, approval.

=

GREENVWALD:  Seth G eenwal d, approval with the
condi tions stat ed.

DR SKINNER Harry Skinner, approval with the
condi tions stat ed.

DR BOYAN Al right. This neans t he notion
carries. Now, the notion had the conditions init. It
really and truly did.

Now, the next thing that we need to do is go
around the room and di scuss why you voted for approval, if
you would Iike to make any further statenents about it. And
again we'll start with you, Dr. Nel son.

DR ROGER NELSON  Roger Nelson. | approved it
because of the robust scientific literature provided.

DR BOYAN Dr. Markol f.

DR MARKCLF:. | approved it because it was wel |l
characterized in terns of nechanical testing and it's a
valid tool in the surgeon's arnanentari um

DR DAVID NELSON  David Nelson. | approved it
because, based on the FDA's definition of valid scientific

evidence, | think there was such, that the device is safe
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and effective, and | think that the advantages outweigh the
di sadvant ages and that this should be an option available to
sone surgeons for treating certain cases.

DR BOYAN Dr. Besser.

DR BESSER | approved it because of the
di scussion we've had over the past few hours.

DR BOYAN Dr. Rangaswany.

DR RANGASWAMWY: | approved it on the basis of
everything that's been said so far.

DR BOYAN Dr. Rudicel.

DR RUDICEL: | approved it on the basis of the
di scussion we' ve just had.

DR BOYAN Dr. QG eenwal d.

DR GREENWALD: | approved it on the basis of
valid scientific evidence presented and that | believe that
the benefit that it affords a very |imted nunber of
pati ents outwei ghs the potential harmthat derives fromit,
significantly.

DR BOYAN And Dr. Skinner.

DR SKINNER: | approved the noti on based on the
presentation of valid scientific information fromthe FDA
and from Gst eoni cs Cor porati on.

DR BOYAN Ckay. So, in sunmmary, the

recomendati on of the panel is that the premarket approval
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application for Gsteonics Corporation's constrai ned

acet abul ar be recommended for approval with conditions as we
stated. And I'd like to turn the neeting back over to the
executive secretary.

M5. NASHVAN Thanks. ['Il be brief and if
everybody could just stay seated for one nore mnute. Qve
me two, perhaps.

I'd like to thank all the panel nenbers at this
tinme for their tine, effort and energy in reviewng this
stack of information. 1'd also like to remnd you that if
you want the review material that you' ve brought with you
destroyed or that we've given to you, if you' d |ike that
information destroyed, please leave it in front of your seat
and place your nane card in front of it.

If you have any naterial in your office, please

feel free to destroy it or to send it back. |'ve given you
all mailing supplies in the blue folder | left on the table
yest er day.

Also within the blue folder | left for you

yesterday there is a sheet of paper which asks you to

certify how you have either returned the nmaterial or

destroyed the material. | need this for FDA recordkeepi ng.
Pl ease al so take with you any notes that you have

madeE-- either take with you or |eave here for destruction
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any notes that you have nmade during the course of this panel
neeting. |If you give themto ne, they will becone part of
the record, and |I'msure you don't want that.

Agai n, thank you very much for your efforts and |
wll see you next time, which right nowis tentatively
schedul ed for Cctober 15 and 16.

DR BOYAN And I'd like to thank everybody for
being here. The neeting is adjourned.

(Wrereupon, at 3:05 p.m, the commttee was

adj our ned. )
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